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| NTRODUCTI ON

This document is intended to provide users planning to
receive and exploit METEOCSAT H gh Resol ution Di sseninations
with the technical and operational specifications necessary
to design and operate a Primary Data User Station (pDUS). |t
is assumed that the reader has already studied the docunent:

“Introduction to the METECSAT Systent

Further information and scheduling notices can be obtai ned
from

L]

Eur opean Space Operations Centre
Met eosat Exploitation Project (MEP)
Att. R Wlt

Robert-Bosch-Str. 5

D- 6100 Dar nst adt
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DI SSEM NATI ON_OF | MAGES

METECSAT dissemnation is the process whereby image data
and ot her meteorological information are relayed via the,
spacecraft to the user comrunity.

The spacecraft has two dedicated dissem nation channels
operating in the S-Band at 1691.0 Mz and 1694.5 Mi,
which are both‘used to distribute a wide variety Of
data. Two forns of transm ssions are enployed:
conventional anal ogue transnissions (WEFAX), and SPecial
digital transnissions (HR=High Resol ution). The WEFAX
transni ssions are dedicated to user stations for Picture
recording and use the APT (Automatic Picture

Transmi ssion) format. | nformati on about these METECSAT
transni ssions can be obtained from the docunent
"METECSAT WEFAX Transm ssions":

The HR digital data are in a format specific to METECSAT
and are designed for users requiring full resolution
data in a formsuitable for |ocal conputer processing.
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2. PRI MARY DATA USER STATI ONS (PDUS)

METECSAT Hi gh Resol ution Transm ssions can be received
by "Primary Data User Stations (PDUS)" which, at the
sinplest form consist of:

. parabolic antenna

. low noise anmplifier
down converter
receiver wth denodul ator

. bit- and frane-synchroni ser
i mage processor

The actual configuration of the PDUS is related to the

special requirenents of the user. Sone of the possible
features of a PDUS are: .

. high resolution hard copy unit

. colour display
. computer for processing of neteorological data

The inmages distributed via HR-Di ssem nation have the
full resolution of the rawinmage. Therefore the
following options could be performed using a PDUS

. display of inmges adding fal se colours
or other inmage enhancenents
. conputer ‘enlargements of inage segnents

production of animation |oops generated from
METECSAT i nage areas

/
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remappi ng of inmages into different projections
(e.g., Mercator, Polar Stereographic)

. production of hard copies of the
- canpl ete i mage
- special areas of the imge

. retransmission of special formats via
landlines to other stations (e.g. in APT

f ormat)

. nmerging the image data with other inputs, such
as
- radar data
- conventional neteorol ogical data
- forecasts or anal yses
In addition, certain neteorological products could be
derived fromthe high resolution data such as

. cloud notion vectors
. sea surface tenperatures
. cloud analysis

However, because of the conplicity ofthe processing
required (and the high resulting cost) it is not recom
nmended to devel op such systens but to use the derived
net eor ol ogi cal products as produced by the Meteosat
Exploitation Project at ESCC, Darnstadt, FRG
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It is inpossible to list all options for a PDUS-design
and hence also inpossible to quote the costs of a total
station. These costs are affected strongly by the
extent of an image handling systemincluded in the
station.

However, several manufacturers produce such stations and
information can be obtained directly fromthem For a
list of manufacturers see docunent:

“Manuf acturers and Suppliers of METEOCSAT User
Stations and Data Collection Platforms".
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3.

| MAGE SQOURCES -

The images dissenmnated as high-resolution formats are
fromtwo different sources: NMETECSAT and GOES-E

3. 1. METECSAT

METECSAT takes pictures of three spectral bands:
Visible (0.4 - 1.1 um)
I nfrared (10.5 = 12.5 um)
Wt er Vapour ( 5.7 -7.1 ym)

The infrared and water vapour inmages are conposed of
2500 pixels and 2500 lines with a spatial resolution of

5 km at the sub-satellite point.

The visible picture contains 5000 pixels and 5000 |ines
in case both visible channels shoul d be simultaneously
used. The resulting resolution is 2.5 kmat the
sub-satellite point.

Assumi ng nominal image scanning is performed, every half
hour one set of pictures is available. This set could

consi st of
- either 2.5 kmresolution visible and S-km
i nfrared
or
-5 kmresolution visible, infrared and water
vapour
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Figure 3 Exanpl e of METECSAT-IR-Inmage
This image utilises the 11 mum "w ndow' band of
infra-red radiation, in which grey scales
represent temperature. Space and cold high clouds
appear white, warner (low) clouds grey, and hot
deserts as very dark areas.
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Fl GURE 4 Exanpl e of METECSAT- W/- | mage
The channel used is the 6 wm water vapour absorp-
tion band of infra-red radiation. \Wite areas
represent |ow tenperatures, and this can be
equated with areas of high humdity. The darker
shades indicate a |ower |evel of atnospheric
humidity. The inmage represents the upper
at nosphere only and does not provide an earth view
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Future METECSAT spacecrafts will be able to deliver
visli, VIS2, IR and W/ information sinultaneously. The
first launch of this type of spacecraft is planned for
1987 (MOP 1).

The visible and water vapour images are coded in 64
grey-levels, the infrared image in 256 levels. After
pre-processing the 64 grey-levels of the visible and
wat er vapour inmage are expanded to 256 |evels.

Future METECSAT spacecrafts will deliver all information
in 8 bits corresponding to 256 |evels.

3.2. GCES-E

The GCES-E satellite located in a geostationary orbit at
75°w observes in two spectral bands: )

vi si bl e channel ~ 0.55 - 0.75 pm
infrared channel : 10.5 - 12.6 um

In the infrared the "Visible and Infra-Red Spin/Scan
Radi ometer"” (vIssrR) scans one |ine on each spin,
providing roughly 7 kmresolution at the sub-satellite
poi nt. I n the visible the VI SSR scans eight paraile

' ines on each spin designed to provide approximtely 1
km resolution at the sub-satellite point. Visible
channel scan lines are conbined in groups of two, four
or eight to provide 2, 4 or 7 kmresolution
respectively.

- 11 -
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A full disc image. consists of 14 000 lines in the
visible spectrum and 1750 lines in the infrared

spectrum It is obtained in 17.5 ninutes. Full disc
pictures are normally scheduled at half hourly

intervals, but for special occasions (for exanple during
the hurricane season) the operation is changed to
include nore frequent scans of smaller areas.

- 12 -
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H G+ RESCLUTI ON FORMATS

METECSAT Hi gh- Resol ution Formats are nainly originated
fram ESOC Darnstadt. Only the relay transm ssion of the

Anerican GOES-E satellite |ocated over Central - Anrerica
is formitted in the Centre Météorologique Spatiale in
Lanni on (France). Both Centres transmit the formats in
the same node via satellite. The transnission speed is
166. 66 xbit/sec.

4.1 H gh Resol ution Formats originated in ESCC

All rawimge data as received at the ground conputing
centre fromthe satellite are normally "pre-processed”,
i.e., an anplitude processing in such a way is performed
that lines still correspond to physical scans. Regi st -
ration errors caused by the differing fields of view of
the sensors are corrected.

The pre-processed image is subject to a geonetrical
correction in order to canpensate the shift deformation
caused by the spacecraft's deviation fromits nom na
geostationary position. The scanned inmge is "noved"
(rectified) into the reference image frame which
corresponds to the -image as seen fromthe nom nal.
satellite position.

The geonetrical inmage processing is based on an inage
georetry nodel which derives its inputs from horizon
extraction on the actual infrared image and results in a
very accurate fine attitude determ nation. The
rectification of the current image is calculated from

- 14 -
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the deformation vector field obtained fromthe inmage
geonetry nodel of the current image. This inage
geonmetry nodel is updated dynanmically and describes the
novenent of an inage related reference frane as function |,
of radiometer scan step. This allows to calculate the
def ormati on vector for every inmage point on the earth
Al results of the image processing chain are stored in
a cyclic file. This file is designed to cover suffic-
ient history (e.g., 100 days) in order to perform long
termquality and trend analysis. The described
rectification of images allows the unconplicated
production of |oop sequences of inmages.

4.1.1. A- For mat

-

The format A represents the whole earth-disc as seen by
METEOSAT's visible, infrared or water vapour sensors.
The inmage infornation of one, two or three sensors can
be transnmitted in one format. The following lists the
total range of possible conbinations.

- 15 =
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Format |viIs IR W/ Tr ansm ssi on
Tine (min)
AV 2500 | i nes 23.5
VISl
* 5000 pixels
+
2500 | i nes
VIis2
* 5000 pixels
or
2 %2500 lines
VISx
* 5000 pixels
Al 2500 lines * - 6
2500 pixels
AW 2500 i nes 6
* 2500
pi xel s
AV as AV as Al 29.3
ATW as Al as AwW . 11.8
Al VW 2500 Ilines a8 Al a8 aw 23.5
VIS*
* 5000 pixels
AIVH 2500 |ines as Al 11. 8
VISx
* 2500 pixels
Dat a
reduction by
taking only
each second
pi xel within
the line
* channel

VIisSx = VISl or VIS2 depending on sel ected sensor

- 16 -
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Wth the exception of format AIVH, all inmages have the
same resolution as the original METEOSAT raw i nmage. An
A- Format consists of 5000 pixels and 5000 lines in the
vi si bl e spectrum and 2500 pi xel s and 2500 lines in the
infrared and water vapour spectra. The sub-satellite
pai nt resolution therefore is 2.5km in the visible and 5
kmin the infrared and water vapour spectrum |In AlVH
formats the visible information is reduced to 2500

pi xel s and 2500 |ines by suppression of every second

pi xel within an Image |ine and using the information of
one visible channel only.

- 17 -
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FI GURE 6

H gh- Resolution Formats A and B dissemnated from
ESOC, Darnstadt (METEOSAT images)

- 18 -




METECSAT SYSTEM GUI DE Ref: M.s.9.0.1.1
Vol unme 9 Section 0 I ssue 4 Valid from 01.09. 1984

FI GURE 7 Exanpl e of A-Format (Visible)
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Fl GURE 8 Exanpl e of A-Format (Infrared)
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FI GURE 9

Exanpl e of A-Format (Water Vapour)

- 21 -
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4.1. 2. B- For mat

Format P represents the European, North-African and

M ddl e- Eastern regions as seen by METEOSAT's Visible,
infrared and water vapour sensor. The transmission of a
B-Format could contain the information of o.=2, two or
three spectra. The following formats could be produced:

Format |VIS IR W/ Tranam aai on
Time (min)
BV 625 |ines 3.1
VISl
+ 625 lines
VIs2
* 2500 pixels
or
2 * 625 lines
VISx
* 2500 pixels
: 9380 hge s Lo
BW 625 lines * 0.9
1250 pixels
Bl V as BV as Bl 3.8
Bl W as BI as BW 1.6
Bl VW 625 lines as BI as BW 3.1
YI8%00 pi xel s

* Visx = VISl or VIS2 depending on selected sensor channel

The first line nunber of B-formats is 1810, the I[ast
line 2434, the first pixel within the lines la 626, the
|ast 1875 im case of IR and W/ information. The first
pixel within VIS lines is either 1252 or 3751.

- 22 -
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4.2. H gh- Resol ution Formats originated in
CMS- Lanni on

4.2.1. X-For mat

The X-Format represents the North and South Anerican
continents as seen by the visible and infrared sensors on
. board the American GCES-E satellite. Visible and
infrared images are transmtted simultaneously. The
X-Format consists of 2500 pixels and 2500 lines in the
visi bl e and 1250 pixels and 1250 lines in the infrared
spectrum  The resolution therefore is 7 kmat the
sub-satellite point in the infrared and 2 kmin the

vi si bl e band.

L]

The transm ssion tine of the X-Format is 7.4 m nutes.

- 26 -
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FI GURE 13 High Resolution Format X dissem nated from
CVB- Lanni on ( GOES- E i nage)

- 27 -
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Fl GURE 14 Exanpl e of X-Format (Infrared)



V2

»-

p .(lcfl

VETECSAT SYSTEM Guibe Ref: M.S.9.0.1.1
Volume 9 Section O | ssue 4 Valid from 01.09.1984

THE DI G TAL TRANSM SS| ON FORMAT

5.1. Definition of Terns
Formats are structured into Subframes and Franes.

FORVAT:

Dat a- Set used for the transmssion of inage information.
A-Formats : AV, Al, AIw...

B-Formats : BV, Bl, BIW .

X-Formats : X, XV, XIV.

PRANMES:
Each Data Frane consists of 364 wordsof 8 bits.

SUBFRAMES: .
Subframes consist of 4 or 8 frames as follows:
A- For mat - Subf r anes = 8 Franes
B- or X- Format Subfranes = 4 Franes
DEFI NI TI ON FRAME / SUBFRAME:
1. 364 words of 8 bits 1 Frame ]
2.
B~-Format
3. Subframe
4,
_________ i
5.
6 A-Format
Subframe
1.
8.
v

- 23 -




METEQSAT SYSTEM GUI DE Ref : M.S.9.0.1.1
Vol une 9 Section O | ssue 4 Valid from 01.09.1984

5. 2. Format Construction

A conplete Format consists of the follow ng sets of

Subf r anmes:

1. Heading Subfranes

2. | mage Data and Gid Information Subfranes
3. Annotation Subframes *

4, Concl usi on Subfranes

FORVAT CONSTRUCTI ON

HEADI NG SUBFRAME

DATA
SUBFRAMES

ANNOTATI ON  *

CONCLUSI ON

* B-Formats only

P
e

'fl‘/

- 30 -
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5.3. El enents of Subfranes

Before the corctruction of Subframes ts explained In
detail It is necessary to describe ldentification
synchronisation, interpretation and other data fields
used in the Subframes.
These data are:

Synchroni satl on Wrd

| D-Word

Label

I dentification

Interpretation Data

Fillers: sp1, SP2, SP4, SP5, and SP6

Gid Information

5.3. 1. Synchronisation Wrd

The Synchronisation Wrd is identical in all Subfranes.
It consists of 3 bytes as follows:

(MSB) 00000i0i 0000ii00 11011111 (LSB)

M5B = Most Significant Bit

LSB = Least Significant Bit

5.3.2. |IDWrd

The 1 D-Word consists of 1 byte (8 bits). The value of
the IDWrd is increased by 1 for each Frame within a

Subf r ane.

The first ID-Wrd of the first Prame {n each A-For nat
Subframe | S:
(MSB) 01110000

- 31 -
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Due to the fact that the A-Format Subframes consist of 8
Frames, the ID-Wrd of the last Frame in each A-Fornmat
Subframe |S:

(MsB) 01110111

The ID-Wrd of the first Frane in each B-Format and
X-Format Subframe iS:
(MsB) 00ii0000

Due to the fact that B- and X-Format Subfranes consi st
of 4 Franes, the IDWrd of the last Frane In each B- or

X-Format Subframe is:
(MSB) 00110011

By interpretation of the IDWrd it is easy to
di sti ngui sh between A- and B- or X-Fornats. The
difference between both is in bit 2 of the ID-Word which
is:

1 for A-Formats

and

0 for B- and X-Formats

5.3.3. Label

The contents of the Label are as follows:

Byt es
1 + 2 Nunber of Frames in the Subfrane:

8 for A-Formats
4 for B and X-Formats
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Byt es

3+ 4 Total nunber of Subframes in the Fornmat
counting all header Subfranes as 1 and all
concl usion Subfranes as 1. (The total nunber
of Subfranmes therefore is 2 plus the anpunt of
Data and Annotation Subfranes).

5 + 6 Current Subframe Nunber
The current Subframe Nunber for all Header
Subframes and all Conclusion Subfranes = 1.
The counting of Data Subframes starts with ¢
for the first Data Subfrane. The first
Annotati on Subframe has the current Subframe
nunber 625.

7+ 8 | mage Line Nunber
The Image Line Nunber is @ in the‘ueader,
Annot ati on and Concl usi on Subfranes.
In A- and X-Formats the first |mage Line Nunber
= 1, in %Formats the first Image Line Nunber
1810. In all cases, the Image Line Nunber
increases by 1 for each set of Subfranes.

9 + 10 Image Nunber from start of the M ssion
11 + 12

13

‘l’:’"“’

Format | ndicator (hexadecimal)
A= ¢¢
B= FF
X = @F
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Bvtes

14, 15, Indicators of spectral information in the

16, 17 "Subf rame
Byte 14 = VIS 1
Byte 15 = VIS 2
Byte 16 = IR
Byte 17 = WV
These indicators are set to the following
hexadecimal values:
@@ if corresponding data are not represented in
the Subf rame
FF If corresponding data are represented in the
Subf rame
Due to the fact that subframes containing full
resolution VIS Information contain only half
lines bytes 14 and/or 15 are used In Data
Subframes as follows:
F@1if 1st half of VIS line is present in the
Data Subframe
¢F if 2nd half of VIS line is present in the
Data Subframe
In Data Frames containing reduced VIS
information (AIVH-Format) bytes 14 or 15 are
set to FF.

NOTE Header Subframe Bytes 14 and 15 Indicate only

that spectral information is present In the

following transmission. Bytes 14 and/or 15 can

be FF or @d:



METECSAT SYSTEM Q@GUl DE Ref : M.S.9.0.1.1
Vol une 9 Section O | ssue 4 Valid from 01.09.1984

Byt es
18 Indicator of Gid Information:

¢d if no Gid Information is present
gr if reference Gid Information is present

19 Indicator of Annotation Text:
FF if Annotation Text is present
@4 if Annotation Text is not present

20 Indication of Scan Direction:
g¢ if Scan is SN and EEW
Fg if Scan is NS and E-W
gr if Scan is S-N and WE
FF if Scan is NS and WE
Normal |y Byte 20 has the hexadeci nal val ue @3
for METECSAT (A- and B-Formats) and FF for GCES
Belay Information (X-Fornat)

21 + 22 Spare bytes
23 + 24 Al bytes are set to @@

5.3.4.Identification

Byt es
1 + 2 Satellite |Indicator

The Satellite Indicator is used to give
i nformati on about the image source of the
transmtted format:

GCES = ¢gggg (hexadeci mal)

METEOSAT 1 = D4E3 = MI (eEBcbic - CODE)
METECSAT 2 = D4F2 = M2 ( " )
METEOSAT, = D4Fp = M ( " )
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3+ 4 Year of |Image Acquisition
This information is coded in binary val ues,
e.g., 1982.

5+ 6 Day of Inage Acquisition
This information is coded in binary val ues,
e.g., 346 for the 346th day of the year

7 + 8 Nom nal | nage Tine
This information is coded in binary (BCD -
Bi nary Coded Decinmal) and indicates Hour and
M nute of conpletion of Inmage Acquisition
e.g., 0000 - 2330.

9 +#10) As for the

11+12) Label

13-20) in Header Subfranes

21-32 Spare bytes all set to ¢¢

5.3.5. Interpretation Data
The Interpretation Data Bl ock consists of 1360 bytes amd
is designed for information on satellite orbit,

geographical correction nethods used, calibration
coefficients and-adm nistrative nessages.
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5.3.6.Fillers

Fillers were included to the Data Transm ssion in order
to keep Subfranes at a fixed structure. The fillers
are as follows:

SP1 = 8 bytes, all set to ¢g

sp2 = 16 bytes, all set to ¢¢

SP3 = Not in use

SP4 = 1440 spare bytes ( 4x360), all set
to ¢¢

SP5 = 40 bytes, all set to ¢¢

SP6 = 8 bytes, all set to ¢¢

5.3.7.Grid Information

Gid Information is enclosed in each Data Subfrane.
The nth bit of the Gid Information corresponds to the
nth byte of the Image Data of the sane Data Subfrane.
The bit is set to 1 if grid point js avail able.

The Gid Information of A-Formats consists of 316 bytes
= 2528 bits.

The first 2500 bits are the Gid Information
corresponding to 2500 i nmage pixels within the
Subfrane. 28 spare bits are set to ¢.

The Gid Information of B-Formats consists of 158 bytes
= 1264 bits.

The first 1250 bits represent the Gid Information to
the 1250 i mage pixels transmtted within the Subfrane,
14 spare bits are set to @.
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X-Formats do not contain separate Gid Information.
Gids and Coastlines are superinposed to the inmmges.
The Gid Information field (158 bytes) is set to &.
5. 4. Construction of Subfranes:

5.4.1. Headi ng Subfranes

5.4.1.1.Heading Subfranes of A-Formats

The Headi ng Subframes of A-Formats consist of 8 franes
of 364 bytes each. The structure is as follows:

------------------------- 364 byteS ~—mm—cmmemmm—— e

| D| LABEL| sp1 |l DENTI FI CATI ON| SP2 |I NTERPRET. DATA
(2B0 byt es)

SYNC

| D || NTERPRETATI ON DATA (360 bytes)

SYNG

| D (| NTERPRETATI ON DATA (360 bytes)

SYNC

| D || NTERPRETATI ON DATA (360 bytes)

smc| ID| SP4

sync| 1p| SP4

SYNC

IDI SP4

‘SYNq

| D SP4

The Headi ng subframe is transmtted 42 tines for each
A- For mat .
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5.4.1.2.Heading Subframes of B- and X-Formats

The Headi ng Subfranes of B- and X-Formats consist of 4
frames of 364 bytes each. The ettucture is as follows:

SYNC IDI LABEL}| spP1 IDENTIFICATION} SP2 INTERPRET.DATA
(280 bytes)

SYNC| ID| | NTERPRETATI ON DATA (360 bytes)

SYNC}| ID| | NTERPRETATI ON DATA (360 bytes) I

SYNC| ID| | NTERPRETATI ON DATA (360 bytes)

The Heading Subframeistransmtted 84 tines for
B- Formats and 90 times for X- For nat s.
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5.4.2.Data Subfraree

5.4.2.1. A-Format Data Subframes

A-Format Data Subfranes consist of 8 franmes of 364

byt es each. The structure is as follows:
————————————————— 364 pbytes w~mmmmmmmmm——ao--
SYNC| ID} LABEL| SPS DATA (296 bytes)
SYNC| IDj DATA (360 bytes)
SYNC| ID| DATA (360 bytes)
SYNC{ ID| DATA (360 bytes)
SYNC| ID| DATA (360 bytes)
SYNC| ID{ DATA (360 bytes) '
SYNC ID DATA (360 bytes)
SYNC| ID| DATA (44 bytes) |(316 bytes) GRID

Each A-Fornmat Data Subframe includes 2500 bytes of
I mage | nformation. This corresponds to 2500 | nage

pi xel s and represents either one conplete line of an IR

or W/ Image or half a line of one VIS channel 1image
(different for AIVH formats).
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5.4.2.2.B- and X-Format Data Subfranes

B- and X-Format Data Subfranes consist of 4 franes of
364 byte6 each. The structure 1is as foll ows:

SYNC| ID| LABEL| SP6 |DATA (328 bytes)
SYNC| ID| DATA (360 bytes)
SYNC| ID| DATA (360 bytes) "~
SsYNC/ID [DATA (202 bytes) | (158 bytes) @RID
———————————————————————— 364 bytes - — e i P A D R WD D D e @ -
Each B-Fornmat Data Subframe include6 1250 bytes of
I mage information. This corresponds to 1250 inage
pi xels and represents one conplete B-Format line of IR
or W image or half a B-Format l|line of one VIS Channel
i mage. '
5.4.3. Annotation Subfranes

These-franes are no longer transmitted.
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S.4.4. Conclusion Subfrares

The Conclusion Subframe £s a copy of the Heading
Subf r ame.

The anpunt of Conclusion Subfranes transmtted in the
i ndi vidual Transmission Format 1{is:

One for all A-Formats
for Bl, BlIY, BW BVW AND X-Fornat6

Two for BIW BIVW and BV.
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5.5. Sets of Data Subframes

A set of Data Subframes represents one |Inage Line of
all Spectral Channels included in the individual
Transm ssi on Format.

A set of Data Subfranmes therefore consists of one or a
conbi nation of the follow ng elenents:

One Subframe of IR Data
Two Subfranmes of VI S2 Data
Two Subframes of visl Data

or
One Subframe of W/ Data

Consequently, the nunber of Data Subfranes in a set of
Subframes is varying in accordance with the nunber of

Spectral Channel Information included in the
Transm ssion Format. The formats include the follow ng

I nf ormat i on:

A, Bl, X Subframe IR only

AV, BIV, XV Subframes IR + VIS2 + visl

AW BI'W Subf ranes IR + W

A1vw, BI VW Subf ranes "IR+ W + VIS (2 or 1)
AW BW Subframe W/ only

AV, BV Subf rames VIS only (VIS + VIS2
AIVH Subf rames Reduced VIS (2 or 1) + IR

Wthin the sets of Subfranes the Data Subfranes of the
different Spectral Information are transmtted in the

sequence:
IR, VIS2, visl (or wv)
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5. 6. Transm ssion Formats

A list of available Transm ssion Formats is given in
Chapters 4.1.1. (A-Formats), 4.1.2. (B-Formats) and

4.2.1. (X-Formats). For better understanding, the
construction of sonme Transmission Formats is shown in

Figures 15, 16, 17 and 18.

In case that infornation of one Visible Channel is not
available, the information of the other Visible Channel
is repeated in Formats AV, BV, AV and BIV.
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5.7. File Layout of IXnterpretatiom Data

The "Interpretation Data" black contains 1360 bytes and

organi sed as follows:

1. Calibration Data (104 bytes)
2. Spacecraft QOperations Data (128 bytes)
3. | magery Data (328 bytes)
4. Administrative MesSsages (800 bytes)

5.7.1. Calibration Data

OFFSET NAME TYPE LENGTH CONTENT
0 BBC ASCl | 5 Nor mal i zed Bl ack _Body Count
XXX. XX )
5 SDBBC ASCI | 3 Standard deviation for BBC
X. XX
8 TI ME1 ASCI | 5 DDDSS (Day =D, Slot =S)
Timestanp for BBC
13 | RCAL ASCI | S IR-Calibration value 0.0XXXXX
18 TI ME2 ASCl | 3 Timestanp for IR Calibration
val ue (pDD)
21 WVCAL ASCl | 4 Water vapour calibration value
0. 0OXXXX
25 Tl ME3 ASCl | 3 Timestanp for W/-Calibration
val ue (DDD)
28 GAI NS ASCIT 8 Gains for IR WV,VIS1l & VIS2
GiGiGwGwGvVGVG2G2
36 68 Spare for future use
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5.7.2. Spacecraft Qperation Data

OFFSET NAME TYPE LENGTH CONTENT

104 DEGSRA R*8 8 Ri ght ascension attitude
south in degrees

112 DEGSDE R=*8 8 Declination attitude south
in degrees

120 DECNRA R*8 8 Ri ght ascension attitude
north in degrees

128 DEGNDE R*8 8 Declination attitude north
in degrees

136 FI NATT R#*8 24 X, Y, z of refined attitude

160 FARADE R*8 16 Ri ght ascension and
declination of nean refined
attitude )

176 NRSLOT I%*4 4 Nunber of slots fer refined
attitude

18.0 SPNDUR R*4 4 Spin duration mnus nominal

T e e spin duration in nicroseconds

184 FLECL L*1 1 Ecli pse operation

185 PLDEC L*1 1 Decont ani nati on

186 FLHAN L*] 1 Manaeuvr e

187 FLMODE L*1 1 TRUE- eart h, FALSE- sun

188 FLIR1 L*1 1 IR1 on

189 FLVIS1 L*] 1 VISl an

190 FLVIS2 L+*1 1 VIS2 on

191 FLW/ L*} 1 W/ on

192 FLIR2 L*1 1 I R2 on

193 39 Spare for future use

A
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5.7.3. |Inmgery Data
OFFSET NAMVE TYPE LENGTH CONTENT
232 | MSTAT L*1 16 1 Horizon analysis
2 Spin speed fit
3 Obit offset vector fit
4 Pixel sanpling rate fit
5 Attitude refinenent
iteration based on horizon
results
6 Not in use
7 Not in use
8 Cal culation of deformation
vector field
9 Not in use
10 Conpl etion of rectification
11 Canpl etion of anplitude
processi ng
12-
16 Spare
248 LIMHOR 1*2 24 Southern line, 1. pixel/last
pi xel
Northern line, 1. pixel/last
pi xel
East pixel, south line/north
l'ine
West pixel, south line/north
l'ine

- 51 -



METECSAT SYSTEM GUI DE

Ref : MS. 9.0.1.1

Vol une 9 Section O | ssue 4 Valid from 01.09.1984
OFFSET NAME TYPE LENGIH CONTENT l
272 SATDI S R*8 8 Di stance satellite - earth

centre
280 SORBOF R*8 24 X, Y., z conponents of orbit
of f set
vector in nomnal image frame
at southern horizon limt
304 NORBOF R*8 24  x, y., z conponents as above at
northern horizon limt
328 XDDI FM R*4 4 Max. deformation difference
X-canponent within colum
332 YDDI FM R*4 4 Max. deformation difference
y-canponent within |ines
336 XSCM R*4 4 Max. deformation difference
X-canponent within |ines
340 YSCM R*4 4 Max. deformation difference
y- canponent within colums
344 CONDS L*| 4 1. EBarth within field of view
in east/west
2. Earth within field of view
i n south/north
3. East/west horizon limts
within predicted margin
4, South/north horizon limts
wi thin predicted margin
348 LOWDYN ["2 10 Lowest non-zero count in

- 52 -
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OFFSET NAME TYPE LENGTH CONTENT ]]
358 H GDYN [f2 10 Highest non-zero count in
hi stogram (-1 if off) for IRl
visl, VIS2, W and IR2

368 MVIS1 R*4 4 Mean vai ue of visl

372 MVIS2 R*4 4 Mean val ue of vis2

376 SNNOM R*4 12 IR1/IR2, VIS1/WV, VIS2
nom nal reference count
signal to noise ratios

388 SNNLIN I*4 4 Nunmber of lines used for S/N
cal cul ation

392 SNREP  R*4 12 S/INratios eastern part for
IR1/IR2, VIS1/wWwVv and VI S2

404 SNRAWP  R*4 12 S/INratios western part for
IR1/IR2, VIS1/WV and VI S2

416 SWWNEP R*4 12 Mean signal value eastern
part for IR1/IR2, VIS1l/wV and
VI s2

420 SNMNWP R*4 12 Mean signal value western
part for IR1/IR2, VISl/wv and
vl S2

440 SNMXEP I*2 6 Maxi mum space count eastern
part for IRl1/IR2, VIS1/wv and
VI s2

446 SNMXWP I*2 6 Maxi mum space count western
part for IR1/IR2, VISl/wv and
vl S2

452 108 spare bytes for future
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5.7.4. Adnministrative Messages

IOFFSEr NAME TYPE LENGTH CONTENT

560

ADWNS ASC | 800 Adm nistrative Messages

5.8. Content of Interpretation Data

5.8.1. Calibration Data
5.8.1-1. Nornmalised Black Body Count (BBC)

The Bl ack Body Count (BBC) to be transmitted is that
normalised to a tenperature of 290K Variations in the
normal i sed BBC can be considered to provide information
on variations in response of the radioneter and can
thus be used to fine tune the MIEC IR calibration
value. This is done by calculating the FAG Factor
(Fine Adjustnment of Gain) from the normalised BBC. The
reference value for the nonnalised BBC has been chosen
as 110 and the FAG Factor is defined as 110/BBC. The
correspondi ng radi ance value for a neasured IR count is
gi ven by:

R =(Count - 6) x CAL x (110/BBC)
where CAL is the MEC IR calibration val ue.
Tenperatures can be derived using a table relating
Radi ances to Planck Tenper atures.
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The figure to be sent in the interpretation data is
normal i sed BBC represented by five ASCI1 figures which

have to be read as foll ows:
XX XX

Only the five X figures are transmtted where the |ast
two figures are the decimals of the normalised BBC

5.8.1.2. Standard Deviation for BBC (SDBBC)

This value represents the difference between the | ast
two BBC neasurenents and gives an indication on the
present devel opnent on the radi onmeter response.

Three ASCI| characters are transmtted. The first
represents the total, the two others the-decimls of

the value (X.xX).
5.8.1.3. Tinestanp for BBC (TIMEl)

This tinestanp represents the day and slot of the |ast
BBC neasur enent . The tinestanp is transmtted as 5
. ASClIl characters in the follow ng |ayout:

DDDSS
DDD = Day of the year
Ss = Slot of the day
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5.8.1.4. IR-Calibration Vval ue (IRCAL)

The IR-Calibration value is that used in MEC

(Meteorol ogical Information Extracting Centre at ESCC)
processing to convert fromIR Counts to radiances. It
is updated as necessary as a result of canparisons
between sea surface tenperatures derived from METECSAT
i mage data and those from conventional ship neasure-
ments. The five ASCI|I characters transmtted should be
interpreted as follows:

0. OX2XXXX
5.8.1.5. Tinmestanp for IR Calibration Value (TIME2)

This timestanp represents the day of the year (DDD)
when the |IR-Calibration value was introduced.

5.8.1.6. \Water Vapour Calibration Value (WVCAL)

The W/-Calibration value is that used in MIEC-
processing to convert from W counts to radiances. It
Is updated as necessary as a result of conparisons

bet ween radi osonde data and Upper Tropospheric Hum dity
data cal cul ated from METECSAT image data. The four
ASCI| characters transmtted should be interpreted as

foll ows:

0. 002X



bbdsa b D [& PR OY (S WII Ref :M.S- '3. 0 lo |

Vol une 9 Section O | ssue 4 Valid from 01.09.1984

5.8.1.7. Tines&p for W--Calibration Value (TIME3)

This tinmestanp represents the day of the year (DDD) when
the W-Calibration value was-introduced.

5.8.1.8. Gains (GAINS)

The actual ly selected gains of all spectral bands are
transmtted in 8 ASCII characters with the follow ng

| ayout :
GiGiGwGWGVGVG2G2
GiGi = @&in IR
GwGw = @Ein W
GvGv = @@&in vIsl
G2G2 = @&@in VIS2 *

The gain represents an anplification factor of the
radi oneter electronics. The gain can be sel ected by
t el econmand between 00 and 15.

The transm ssion of two blanks in one of the gain
patterns indicates that this spectral channel is
switched off.

The purpose of the gain change is to correct for
variations in the radi oneter response so that the

maxi mum vol tage variation in the sensor output anal ogue
signal corresponds to the maxi mum radi ance variation
experienced by the radiometer.

RPN

&

e
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In nominal operations, the gain settings are chosen in a
way that the individual detector is only marginally
saturated at the warnmest (IR} or brightest (VIS) inmage
sl ot of the day. However, for special projects, a gain
setting could be selected to enhance |ower radiances, if
interest is only in these. This would result in
saturation of the higher radi ances.

5.8.2. Spacecraft Qperations Data

This data set describes the satellite position in

space. The coordinate frame used for this description
is called ¥ 50 and is related to the spring equinox in
the year 1950. The coordinate frame is an intertia
frame with its origin in the Earth's centre. The X-axis
points in the direction of mean vernal duinox. The
Z-axis points in the direction of celestial north (the'
star Polaris) and the Y-axis forns the 3rd nenber of the
tri hedron. Figure 19 shows the coordinate frame Y 50.

- &R -

.
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TEA TR WSS G A M YR WM R W e

declination

FIGURE 19 Coordi nate System § 50
(Spring Equinox in 1950)
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5.8.2.1 Right ascension attitude south in degrees
(DEGSRA)

This val ue' describes the angle between the X-axis and
the vector formed by the projection of the attitude

vector (nonentary axis of rotation) projected onto the
XY level. This value is neasured during the scanning of
t he southern inmage part.

5.8.2.2 Declination attitude south in degrees (DEGSDE)
This value describes the angle between the attitude
vector and its projection on the XY level. This value

is neasured during scanning of the southern inmage part.

5.8.2.3 Right ascension attitude north.in degrees
(DEGNRA)

This is the value corresponding to 5.8.2.1 but neasured
during scanning of the northern imge part.

5.8.2.4 Declination attitude north in degrees (DEGN\DE)

This is the value corresponding to 5.8.2.2 but. measured
during scanning of the northern inage part.
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5.8.2.5 X, Y, Z of refined attitude (FINATT)

These are the values of projected attitude vector X, Y,
and Z canponents (see Fig. 19, values X, Y, Z) based on
the refined attitude. This is a mean of attitude
vectors over nomnally 48 slots.

5.8.2.6. Ri ght ascension and declination of nmean
refined attitude (FARADE)

This is a nmean of the last (nomnally 48) values of the
ri ght ascension and declination.

5.8.2.7. Nunber of slots for refined attitude (NRSLOT)

This is the anount of slots (nomnally 48) used for
calculation of the refined attitude. Thi s-amount of
slots was used for calculation of values 5.8.2.5. and

5.8.2.6.
5.8.2.8. Spin duration (SPNDUR)

This tine is measured during scanning of |ine 1250
nomnally (mddle of the image) correspondi ng to.nom nal
radi oneter position 1350. The value transnitted is the
measured spin duration in usec mnus the nom nal spin

duration (600 000 psec).
If the satellite rotation is faster than nom nal the

value will be negative.
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5.8.2.9. Flags for special operation nodes
The various operation nodes are indicated by a L%l

value. If the value is set 1 the operations node was
active during acquisition of the image. The val ues are:

FLECL -~ Eclipse QOperation

FLDEC - Decontanination of the radioneter is operated
FIMAN - S/ C nmanoeuvre was performed
FLMODE - Satellite is in Earth node if value is 1

in Sun node if value is ¢
FLIR1 - IRl switched on

FLVIS1 - VISl on
FLVI S2 - vVviIs2 on
FIwv - W on

FLIRZ - |R2 on

5.8.3. Imagery Data

These data are produced during inmage processing in the
MCS-M-.  They are intended to informthe user on the
amount of processing which was necessary to nove the
original raw inage into a reference frame. In addition,
information on anplitude analysis wll be provided. The
data are:

| mage and‘ processing status information

Radi ometer step offset at image start
Satellite position (distance, attitude, orbit)
Conditions resulting from horizon anal ysis
Anmplitude analysis (dynam c ranges)
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5.8.3.1. Image and processing status information
(IMSTAT)

These data are represented by 16 rL*1 val ues which are
set 1 (.TRUE.) if the corresponding item was
successfully conpleted (¢ = .FALSE.). The 16 bytes are
dedi cated as foll ows:

1 Horizon analysis

2 Spin speed fit

3 Obit offset vector fit

4 Pixel sanpling rate fit

5 Attitude refinenent iteration
based on horizon results

6 Not in use

7 Not in use
Cal cul ation of deformationvector
field

9 Not in use
10 Canpletion of rectification
11 Conpletion of anplitude
pr ocessi ng
12 - 16 Spare

5.8.3.2. Southern line etc (LIMHOR)

The groups of values in rLiMgor indicates the position of
the Earth as seen during scanning. The 12 val ues are

(see Fig. 20):

1 Southern line:. The nunber of the first
. scanni ng |inecontaining Earth
? - i nf or mation

".,J"‘l'
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2 1. pixel . The colum of the first
detected pixel in the first
line containing Earth
i nformation

3 Last pixel : As above, but the colum of
the last detected Earth pixel
in the line

4  Northern Line: The nunber of the |ast

scanning line containing Earth

i nformation

The colum of the first

detected pixel in the |ast

line containing Earth

i nformation

As above, but the columm of the

| ast detected Earth pixel in

the line .

The right nost pixel (colum

nunber) inthe i nage

Nurmber of the first scanned

line containing the right nost

pi xel

Nurmber of the |ast scanned |ine

containing the right nost pixel

The left nost pixel (Colum

nunber) inthe i mage

Nurmber of the first scanned |ine

containing the left nost pixel

Nurmmber ofthe | ast scanned |ine

containing the left nost pixel

5 1. pixel

6 Last pixel

7 East pi xel

a South |ine

9 North |ine

10 \West pixe

11 South [|ine

12 North |ine

T ale

p——_
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ARV
- L.
s

3 2

FI GURE 20 Position of the Earth during Scanning (LIMHOR)

pusve 4
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5.8.3.3. Distance Satellite-Earth Centre (SATDIS)

This doubl e precision value indicates the distance of
the satellite to the Earth centre in kmat the time of

scanning the Earth centre.
5.8.3.4. X, Y, Z Conponents (SORBOF, NORBOF)

These val ues indicate the | evel of changes to the image
during image geonetry corrections. For the description
of the inage geonetry the follow ng set of coordinate
systenms is used:

- The nomnal image frame (NIF) with origin at nom nal
satellite position N, Xn-axis pointing towards the
earth centre and 2Zn=0 being the equatorial pl ane.

- The actual inmage frame (AIF) with origin at
nmonentary satellite position S, Xa-axis pointing
towards the earth, Za-axis coinciding with attitude
vector a and the earth centre always being in the
plane Ya = 0. Generally this frane is nmoving with
each scan step of the radioneter
(I'n the subsequent description the subscripts
and "n" refer to AIFand NIFrespectively).

a

The principal idea of the image geonetry nodel is
then to adjust the actual inmage frame at position of
southern respectively northern horizon limt scans
and to express-its novenent (offset vector and Eul er
angles) with respect to the nom nal inage frane as
functions of the radioneter scan step. Conservation
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of angular nonmentum of the spacecraft (except for
manoeuvres) is used for determning an approxi mate nean
attitude vector as starting point for an iterative
attitude refinement procedure per inage.

Since infrared radiation even at the polar caps of the
earth differs at all tines significantly from thernmal
noi se correspondi ng to space the southern and northern
horizon scan limts can well be extracted fromthe
infrared i mage.

In order to get these positions accurate to part of a
pi xel a parabola arc is fitted to the horizons. The
radi ation threshol d value defining the horizon and the
apparent radius of the earth are adjustable paraneters
in order to canpensate for the thickness of the

at nosphere. )

Figure 21 illustrates the coordinate systens for
description of image deformations. The valuesfx,fv,
Fz correspond to the X Y, 2z values in SORBOF, NORBCF.
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Figure 21 Coordinate system for description of image deformations.

The earth center C is always in the planes Ya = 0 and yn = 0.
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Figure 21 Coordinate systems for description of image deformations.
The earth center C is always in the planes Y = 0 and Yo * 0.
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S.8.3.6. Image Conditions (CONDS)

These | ogical values are set .TRUE. when Earth was
within the field of view during scanning. (1 for W 2
for NS). 3 and 4 are set .TRUE. when the scanned
Earth image was within £ 3 pixels from the predicted
val ues (see Figure-23).

5.8.3.7. Image histogram information
(LOADYN, H GDYN, MVIiSsl1, MVIS2)

These values indicate the dynam c of the individua
spectral channel s.

LOWDYN indicates the Iowest count in the histogram for
IR1, VIS1, VIS2, W, and IR2 (in this order). If the
channel is switched off the value -1 is transmtted.
H GDYN is the highest count (contrary to LOWDYN).

MVIS1 and MVI S2 represent the nmean value of VISl and
VI S2 image pixels in space (neasurenment for noise in

space).
Al'l these informations could be used for inmage

enhancenent in order to make use of the full dynamc
range of hard copy recorders or display units.
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o

_--nominal

actual \

CONDS : Both .FALSE,
1,2:0

actual™ |

FI GURE 23 | mmge Condi ti ons (CONDS)
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5.8.3.8. Signal-To-Noise Ratio Calculations (SNNOV
SNNLI N, SNREP, SNRWP, SWMNEP, SNMNWP, SNMXEP,
SNMXWP)

These paraneters give information on the quality of the .
radi oneter during the -scanning.

For each channel the pixel values in space to either
side of the Earth are exanined to determne the noise
level inthis image part. The value is calculated as
fol | ows:

P
NS = SQRT (SUM (J**2*K(J)/F)
J=1
S .
where F= SUM K(J)
J=1
J represents the pixel value and K(J) is

t he nunber of pixels with value J
SNNOM contains the nom nal reference count

signal to noise ratios of IRL/IR2,
VIS1l/WV, ViSs2

SNNLI N contains the anmount of |ines used for
t he above described S/N cal cul ati on

SNREP & Qive the SINratios for western and
SNRWP eastern part
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SWWEP & give the nean signal value of western and
SNMNWP eastern part

SNMXEP & gi ve the maxi mum space count of western
SNMXWP and eastern part

5.8.4. Adm nistrative Messages

Up to 800 ASCII characters can be used for admnistra-
tive nmessages. These are used to inform users about
changes in operations of the METECSAT system The
nessages are marked with an "Admi nistrative Message
Nunber” which consists of the year and nonth of issue
and a sequence nunber of nessages issued in this nonth.
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5.9 Format of Integer, Logical and Real Values in
Interpretation Data

5.9.1. Integer type data (I*2, 1*4)

Two-byte and four-byte integer types are represented as
16-bit and 32-bit binary nunbers, respectively. The
first bit indicates the sign. A positive integer is
represented by a 0 in the sign bit and a binary true
nunber representation in the remaining bits. Atwo's
canplenent with 1 in the sign bit represents a negative
integer. All bits contain 0s to represent zero.

5.9.2. Logical data (L*1)

One-byte and four-byte logical data are represented as
8-bit and 32-bit binary nunbers, respectively. A true
value has 1 in the final bit with all remaining bits

0. A false value has 0sin all bits.

FORTRAN 77 determnes that a |ogical data value is true
when any bit is 1 (true), and that the value is fal se

when all bits are 0 (false).
5.9.3. Real type data (R*4)

Real type data is represented as a 32-bit floating
point number. The first bit indicates the sign. Seven
bits following the sign bit indicate the exponent part,
the remaining 24 bits constitute a six hexadeci mal

digit mantissa with each of the four bits representing
adigit.
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.

The hexadecimal radix point ofthe mantissa is to the

left of the nost significant mantissa digit. The
exponent part represents a nunber in the range of 0 to
127. It represents an exponent in the range of -64 to

63, after subtraction of 64 from the actual exponent.

0 8 16 24 31

s | & | M

5.9.4. Double precisiom data (R*8)

Doubl e precision data is represented as a 64-bit
floating point nunber. Its sign and exponent part are
simlar to those in real data. The mantissa consists
of 56 bits following the exponent part ar.ld. has 14
hexadecinal digits (each four bits represents a digit).

0 8 16 24 32 40 48 56 63

S E M

S : eign (positive if 0 and negative if 1)
exponent . This value is obtained by adding 26 to
the actual exponent.

M : hexadecimal mantissa part with the radix point to
the left of bit 8.

Val ue = Man. 16¢€XP,
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METEOSAT Dl SSEM NATI ON SCHEDULE

The spacecraft has two dedicated disseminatioen channels
whi ch can be used for both anal ogue and digital trans-
m ssi on. At the preaent time the follow ng philosophy
ie used to determine the METECSAT dissemination

schedul e:

1) Channel 1 - 1694.5 MHz
Anal ogue traasmissions from ESOC- Darnst adt

2) Channel 2 - 1691.0 MHz
Al digital data (A, B and X formats transmtted
to PDUS), plus all transmissions nade from CO\VB
Lannion (identified by L in the schedule) plus
transni ssions- of processed data (CTH, weather
Charts).

In addition, admnistrative nessage6 are transmtted

simultaneously on both channels in WEFAX format, and
space is reserved on-both channels sinultaneously for
the operation of METEOSAT Ranging neasurements.

This concept {is subject to nodification at short notice
for a variety of operational considerations, such as:

reduced conputer capacity

availability of only one dissemination channel

special eclipse operational node
mai nt enance consi derations
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For this reasdn users are advised that it is expedi ent
to provide equi pnent capable of receiving both METECSAT
di ssem nation channels, either sinultaneously or by
swi t chi ng between channels. To standardise the start
times of individual formats, four mnute transm ssion
sl ots have been introduced. Formats start at the
nomnal tinme? H+ 02, + 06, + 10 etc., with actual
transm ssions scheduled to start a few seconds after

t hese nom nal tines. HR formats may use between 1 (BI)
and 8 (AIV) s|ots. If a format is finished before the
end of a dissemnation slot the tinme period between end
of this inmage and the start of the next inmage is not
used on dissem nation channel 2. Time slots between
consecutive WEFAX transm ssions on channel 1 are used
for retransm ssion of DCP dat a.

METEOCSAT Dissem nation Schedules listing all

di ssem nations for PDUS and SDUS users are produced by
ESOC and can be nmailed to all interested persons or
organi sations on request. An exanple of this schedule
is shown in Fig. 24.

6.1 Key to the METEOCSAT Dissem nation Schedul e

Headi ng The schedule nunber is generated with the
foll owi ng desi gn:

YYMMC/NN

Y Y = Year of introduction

MM = NMnth of introduction

C = Character which indicates the satellite
N N = Nunber of schedule introduced in this

nmont h

- 78 -
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The schedul e nunber is inportant since changes to
schedules wi Il be announced by adm nistrative

messages. The information "valid from is inportant as
schedul es are normally distributed in advance.

CH1 is the METECSAT di ssem nation
channel at 1694.5 MHz

CH2 is the METECSAT di ssem nation
channel at 1691.0 MHz

The tinme HHE is the HOUR during which
transm ssion starts

COLUWN HEADI NGS

ROW HEADINGS - MM gives the minute of the hour for
the start of the transm ssion

TABLE ENTRIES - give the FORVAT .

followed by the slot number of the
i mage used. The slot number is
effectively the nearest half hour at
the end of the image, e.g., iImage
ending near to

1200 UT = slot 24

| mage ending near to

1930 UT = slot 39

The actual end tine of the image is
part of the header in all digital

I mage transm ssions

FORVATS The formats are indicated wth the
characters used in the format
description (3.3 and 3.4). Formats
generated at CMS-Lannion are

- 79 -
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FORMATS i ndicated by an "L". The nunbers
following the indicating character
define the area of the format (as
shown in figures). Slots with the
entry RANG are allocated to
spacecraft ranging. During these
slots no dissemnation is schedul ed.

Infrared plus visible imge of the
gl obe as seen by METECSAT. Slot 18
(canpletion tine = 0900 GMIN is used.

Examples :AIV 18

LX 24 = Visible and infrared image of
X-sector as seen by GOES-E
spacecraft. The inage is fornatted

- in CMV5-Lannion and is taken from sl ot
24 (conpletion time near to 1200
GMT) .

6.2 Tinmng of Hi gh-Resolution Disseninations

BR-Formats are transmtted with the foll ow ng
f requenci es:

A every hour (in IR)

B every 1/2 hour

X every 6 hours

In case of B-formats all avail able spectra with

nmeani ngful information for the particular slot are

used. That means that format BIWis transmtted during
night tines, BIV or BIVWare transmtted when
illumnation in the visible spectrumis sufficient.

- 80 -
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A-Formats are mainly used as Al or AW Format AV is
schedul ed once or twice only due to the long transm s-
sion time. The interleaved formats AV and Al VW are
not used at the present tine. Format AIVH will after a

test period be transmtted hourly replacing Al
(day tine only).

format s
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TECHNICAL SPECIFICATIONS OF PDUS EQUI PNENT

A PDUS is conprised of the follow ng two sub-systemns:

- Gound Station
- Image Handling System

7.1 Gound Station
The Ground Station consists of:
a) - Antenna

Low Noise Amplifier (Preanplifier)
- Downconverter

b) - Recei ver
Denodul at or

c) - Bit Synchronizer
- Frame Synchroni zer
7.2. | mage Handling System

The I mage Handling Systemvaries very much according to
the specifications of the user. It consists of:

- Conput er
- Store Unit
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Possible options are:

- Colour Image Display

- ‘High-Resolution Recorder (Hardcopy system)

- Computer with external links for proceesed
data and reformatted image information

- Video Recorder
7.3 System Description

The antenna must be suitable for operation in the 1.7
GHz band. A front-fed parabolic reflector with a 4,Sm
diameter is recommended. The receiver consists of the
low noise front-end, one or more down-converter8 and
the demodulator. The selection of the input frequency
of the receifver has to be done by the user. Normally a
frequency of approximately 70 MHz1is chosen. Due to
the fact that HR-Disseminations may be operated in both
dissemination channels’ two switchable Input frequencies
have to be foreseen. The recommended bandwidth of the
receiver 1s 1 MHz. The demodulator output will be a

PCM signal with a bit rate of 166.66 kbit/sec.

Bit Synchronizers with bit rates from 100 bps to.5 M
bpe and Frame Synchronizers with wordlengths of 8 to 24
bit8 and frame length of 4 to 256 words are offered by
different manufacturers as standard equipment. The

selection of word length depends on the computer ueed.

Suitable store media of PDUS image handling systems are
either digital tape deck8 or Winchesterdisks. A

minimum of 80 M byte disc store 18 recommended.
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7. 4. I nput / Qut put  Speci fications

7.4.1 Spacecraft output data

RF carrier frequency
- Channel 1 1694. 50 MHz
- Channel 2 1691. 00 MHz

7.4.2 PpUOS front-end specification

The recommended C/T ratio for a PDUS 10.5 dB/°K.
Depending on the location, however, a relaxation of
this specification is possible. To gain this GT ratio

wwor - ~d1fferent eystem concepts are”peHEYBIET ™ THe™usige of a = '

high quality antenna system with a dianmeter of approxl-

mately 4.5 m (antenna gain » 33 dB) allows, the use of a

preanplifier with a noise figure of

| ow cost transistor

Asnmal |l er antenna

approximtely 200°K. system could,

"an the other hand , be compensated by using a high
with a noise figure

quality paranetric preanplifier

= 100°K.

the different a PDUS by

users and the possible lacations of the.

data for the PDUS are not
advice can be obtained from

Because of specifications for

di fferent
station, further technical
given In this docunent, but

t he Agency.

A study for a 'low cost PDUS has been produced for ESA

by the University of Dundee. A copy of the study can

be obtained from the Agency.
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7.4.3 Modul ation Specifications

Modul ati on
I ndex

Bit rate
RF/F

mn. Signa
noi se ratio
C/ No for
receiver

pPCM (SP-L)/BM
1.2 rad £ 5%
166. 66 kbit/sec

€60 Hz
to

_67. 0 dBon
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Preface

The aim of this document is to provide the information required to design and operate a Prnmar.
Data User Station (PDUS) and thereby recetve and process METEQSAT High Resolution Dis-
serrunation formats.

High resolution digital data are designed to be pnmarily a high quality service for the EUMETSAT
Meteorologcal Services, which fund the METEOSAT System. Readers should note that technica!
control of these data is currently being considered in order to ensure a proper data acuess in ac-
cordance with EUMETSAT's data policy.

This document has been established by the METEOSAT l:xploitation Project in the European
Space Operations Centre (ESOC), Darmstadt, [ederal Republic of Germany, on behalf of
EUMETSAT, the European organisation for the explottation of meteorological sstellites based ala~
in Darmstadt, Federal Republic of Germany. ESOC is part of the European Space Agency (ES: |,
Pans, France. which operates the METFEOSAT Opcrational Progranime on  beh:lf of
EUMETSAT.

vu



1.0 INTRODUCTION

METEOSAT dissemination is the process whereby image data and some ther meteorological ta-
formation are relayed via the spacecrafl 1o the user community (see Figure ).

The spacecraft has two dedicated dissernination channels operating in S-band st 1691.0 MHz and
1694.5 MHz. Two forms of transmission are employed; conventional analogue transmnissions
(WEFAX), and digital transmissions (HR = High Resolution). The WEFAX iansrmussions are
in the APT (Automatic Picture Transmission) format and are intended {or users who wish to use
the data in a subjective manner. Information about this type of transmission can b obtained from
the document entitied "METEOSAT WEFAX Transmissions”. The HR digital data are in & for-
mat specific to METEOSAT and are designed for users requiring data with the fuli diometric and
spatial resolution in a formi suitable for further local data processing.

Figure |. The METEOSAT Misuons.




2.0 PRIMARY DATA USER STATIONS
(PDUS)

METEOSAT Iligh Resolution (I1R) transmissions can be received by Primary Data User Stations
(PDUS). Technical specifications and recommendations for the construction of 2 PDUS are pro-
vided in a later section of this document. however, in its sumplest form 2 PDUS will compnse of:

* parabolic antenna;

* low notse amplifier;

* down converter:

¢ receiver with demodulator:

®  bit- and frame-synchrorusers:

®  image processor.

The umages distnbuted via IR -dissemination have the full resolution of the onginal unage and are
therefore eminently suitable for further quantitative processing. The compizxity of the image han-
dling system will be derendent on the level of processing cnvitaged by the user. Typical processing
may include remapping of images to different projections. denvation of metco:logical nroducts for
local areas and the merging of image data with that from other wources, ¢.g. radar data, conventional
meteorological data, forecasts and analyses. {t is also probabic that a high resolution hard copy
device and/or a colour display would be required.

These suggestions only provide an indication of the type of processing wiuch may be performed
on HR-dissemination formats. The cost of a PDLUS station. beyond the esscntial elements of the

ground recerving station. will mainly depend on the complexity of the image handling svstem



3.0 IMAGE DATA

The unages dissemninated in the form of [[R-formats ongnate from two diﬂ'ercm sources.
METEOSAT and the GOCS-F <pacecraft

3.1 METEOSAT

METEOSAT takes images in three spectral bands:

0.5 - 0.9um - visible band;
5.7 - 7.1lum - infrared water vapour absorption band:
10.5 - 12.5um - thermal infrared (window) band.

The infrared and‘water-vapour images are composed of 2500 lines, each of 2500 pixels, whilst the .
visible image consists .of 5000 lines of 5000 pixels®: The corresponding spatial resolutions at the
sub-satellite point are S km and 2.5 km. respectively. - Scanning of the Earth nomunally takes place
every half-an-hour, providing images in all three spectral channels. Data from all spectrai channels
are coded in eight bits corresponding to 256 grey levels (0 - 255).

3.2 GOES-E

The GOES-E spacecraft is nominally located in geostationary orbit at 75 W, however, when only
one GOES spacecraft is operational it may be moved to a more westerly location. Images are dis-
seminated from the foilowing spectral bands:

0.55 - C.75um visible channel;
10.50 - 12.60um infrared channel.

The instrument on board GOES is known as the Visible and Infrared Spin Scan Radiometer
(VISSR) The imager wans one infrared linc for cach spin of the satellite, providing approximately
" km resolution at the subsatellite point. In the visibie channel eight lines are scanned simultane-
ously gving a maxumum resolution of about | km at the sub-satellite point, however, visible
channel data disserninated through METTOSAT has the scan lines combined in goups of two
ZVIng an approximately 2 km resolution.

in



4.0 HIGH RESOLUTION FORMATS

METEOSAT HR-formats onginate from the Furopean Space Operations Centre (ESOC) located
n Darmstadt, Federal Republic of Germany, while thosc from GOES-E are received. reformatted
and transmutted to METEOSAT for dissemination by the Centre de Météorologie Spatiaie in
Lanruon, France. Formats from both centres are transmitted in the same mode and the trans-
rmussion speed s 166.66 kbits/s.

4.1 HR-formats originating from ESOC

All raw image data received at the computer processing centre in ESOC are pre-processed ¢.g. 10

correct for registration errors caused by the different fields of view of the detectors. In addition, i

compensate for the motion of the satellite, geometnical processing is performed. This means that

for the user the images always appear to be taken fromwmw_l&al@?x.j.c. the

received image is located to a fixed reference frame. The end result of geometrical processing is

known as a rectified image and has the advantage that, when images are replayed in ar inumation

sequence, there is no discernible movement of geographical features. Space view data are art'ficially
set to the value 0.

The geometrical image processing is based on an image geometry model which derives its inputs
from honzon detection on the infrared image and results 1n a very accurate fine attitude determi-
nation. The rectification of the current image 13 calculated from the deformation ver:ar field ob-
tained from the geometry mode! of the current image. This image gcometry mode! is updated
dynamically and describes the movement of an image rclated reference frame as a function of

radiometer scan step. This allows the calculation of a deformation vector for every image point
on the Earth.

4.1.1 Visible channel data in A- and B-formats

[n the A- and B-formats the VIS channel data is indicated as cormung from the “southem”™ (VISs)
or ‘northern” (V[Sn) detector. This means that dunng the scanning of the Earth the V15 ~etecior
scans the line immediately to the south of the VISn detector. in terms of geographucal ccordinates
The nominal modes of nperation of the visible detectors are VIS| plus VIS2, with VIS3 plus ViS4
as back-up, however, other combinations are possibie. ¢ g VIS2 plus VIS4, in the case where one

of the detectors in the nominal parrs 1s defective



If the required visible channel is not active (e.g. due 1o a spacecraft failure) the dissemination soft.-
ware uses the following rules:

* If one visible channel (south or north) is required, and data for only one visible channe! are
available, then use that data even if it is not that for the required channel.

If two visible channels are required, and data for only onc visible channel is available. then
duplicate the data for that channel.

4.1.2 A-format

The A-format represents the whole carth disk as seen by METE.OSAT's visible, infrared and water
vapour detectors (Figures 4 and 5). The image information of one or more detectors can be
transmitted in a given format. All possible combinations of A-formats are given in Table |

— ey

Format VIS IR wv Transrmrussion
time (mun)
AV VISs (2500 lines - - 23.5
* 5000 pixels) +
VISn (2500 lines
* 5000 pixels)
Al - 2300 lines * 2500 - 6
pixels
AW - 2500 lines * 2500 6
pixels
AlV as AV as Al - 29.3
AlW - as Al as AW 11.8
AIVW VISn (2500 lines as Al as AW 235
* 5000 pixels)
AIVH VISs (2500 lines as Al - 11.8
¢ 2500 pixels)
(Data reduction
by taking only
each second pixel
within the line)
Table |, Possibie A-format combinations.

With the exception of the AIVH format. all images have the same resolution as the raw image.

The A-format consists of 5000 lines of 5000 pixels i the visible channel and 2500 lines of 2500

pixels in the infrared and water vapour channels. In the AIVH formats the visibie channe] data s

reduced to the resolution of the infrared and water vapour channcls by only using data from one

visible channel and sampling every second pixel in a line



4.1.3 B-format

The B-format covers the European, North African and Middle East regions and may coniain in-
formation from one or more of METEOSAT's detectors. Table 2 shows all possible B-formats
which could be produced and Figures 2 and 6 indicate the gcOofaphical area covered by the B-
format.

Format YIS IR wv Transmission
’ time (min)
| BY VISs (625 lines ¢ | . . 31

2500 pixels) +

Y1Sn (625 lines ¢

2500 pizxels)
BI . 625 lines * 1250 . 0.9

pixels
BW . - 625 lines * 1250 0.9
pixels

BIY as BY as Bl - i
BIW - as Bi as BW - 1.6
BIivw ViSn (625 lines * | as Bl as BW 31

2500 pixels)

Table 2. Poessible B-format combinations.

Figwee 2. The BSormat.

METEOSAT scans the Carth from south to nonth and from cast to west. The starting line of -
formats 1s 1810, the last line is 2434. For the IR and WV farmats the first pixel in a line 13 626, the

last {875 The first pixel withyy a visible line 13 1252 and the last 3751,



4.2 HR-formats originating from CMS-Lannion

4.2.1 X-format

The X-format covers the North and South American continents and contains infrared, or a com-
bination of visible and infrared, image data from the NOAA GOES-E satellite. The X-format
condasofﬁmﬁnaonSNPixelsintheVidbkchmndu)dlZSOlinaoleSO;i.xdainthein-
frared channel. Themmm;ruoluﬁomatthemb-mdlhcpoimm2hnbtthviﬂzw
data and 7km for the infrared data. Tbetnnuni:-'onofanXl-formnukaphmduin'enedb-
semiration time slot (4 minutes), the XIV-format during two dissernination time siots. The ares
of an X-format is indicated in Figure 3.

Figure 3. The XA{ormat.
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Figure 4.

The area of the A-format (infrarcd).
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Figure §.

The arca of the Aformat (water vapaur),



The area of the B-format (visibie).

Figure 6.
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5.0 DIGITAL TRANSMISSION FORMATS

5.1 Definition of terms
Formats are structured into subframe< and frames: the foliowing definitions apply:

FORMAT:

Data set used for the transmission of image information. eg.

A-formats: AV, AI, AlIVw .
B-formats: BV, BI, BIVW .
X-formats: XI, Xv, x1v

FRAMES:

Each data frame consists of 364 words of § bits.

SUBFRAMES:

An A-format subframe consists of 8 frames whajst - and X-format subframes consist of 4 frarnes.

364 words of § bits Frame

B-format
subframe

A-format
subframe

3 ]

Figure 7, Representation of the framc/subframe rc!uinnship‘



5.2 Format construction

A complete format consists of the following sets of subframes:
1 Heading subframes;
‘(\2) Image data and gnd information subframes;

3. Conclusion subframes.

ITEADING SUBFRAMES

DATA SUBFRAMES

CONCLUSION SUBFRAMES

Figere 8. Format construction.

5.3 Elements of subframes

Before explaining the construction of subframes in detail it is first necessary to describe the other
data fields within the subframes. These data fields are:

*  Synchronisation Word:

s ID-Word;

*  Label

*  ldentification:

* Interpretation Data.

¢ Fillers: SP!. SP2, SP4, SPS and SPs.

* Gnd Information.




5.3.1 Synchronisation Word

Each frame starts with a synchronisation word. Thus word 1s identical in all frames and all sub.
frames. It consists of the following three bytes:

(MSB) 00000101 00001100 11011111 (LSB)

HSB
LS8

Most Significant Bit:

Least Significant Bit.

5.3.2 ID-Word

The ID-word is the fourth byte of each frame. It consists of 8 bits and the value of the ID-word
18 increased by | for each frame within a subframe. The first ID-word of the first frame in each
A-format subframe is:

(MSB) 01110000

Since A-format subframes consist of 8§ frames the ID-word of the last frame in each A-formai
subframe is:

(MSB) 01110111

The ID-word of the first frame in cach B-format and X-format 1s:

(MSB) 00110000

Since the B- and X-format subframes consist of 4 framc<. the ID-word of the last frame in each
B- or X-format subframe is:

(MSB) 0011001}

By interpreting the 1D-word it is possible to distinguish hetuwcen A- and B- or X-formats. The
duference between them is in bit 2 of the 11D-word which 1«

1 for A-formars
and

0 for 8- and Y-formats



533 Label

The label consists of 24 bytes and is present in the first frame of each subframe. The contents of
the label are as follows:

Byte
1+ 2
I+ 4

S+6

7+8

13

14 to 17

Il

Description
Number of frames in the subframe: 8 for A-formats, 4 for B- and X-formats.

Total number of subframes in the format counting the 42, 84 or 90 header subframes

as | and all conclusion subframes as |. (The total number of subframes is therefore 2
plus the number of data subframes).

Current subframe number. For all header and conclusion subframes the current sub-

frame number is 1. The counting of data subframes starts with 0 for the first data
subframe.

Image line number. This is zero in the header and conclusion subframes. In A- and
X-formats the first image line number is | and in B-formats is 1810. In all cases the
image linc number increases by | for each set of subframes that corresponds to a singie

line.
Image number from the start of the mission.

Format indicator (hexadecimal); A = 00, B = FF, X = OF.

Indicators of spectral information in the subframe.

Byte 14 = VISs.
Byte 15 = V1ISn.
Byte 16 = IR.
Byte 17 = wv.

These indicators are set to the following hexadecimal values:

00 1if corresponding data are not represented in the subframe

FF if corresponding data are representad in the subframe.

Since subframes containing full resolution VIS tnformation contain only half lines. bytes

14 and or IS are used in daia subframes as follows

FO if 1st half of VIS line is present in the data subframe.
OF 1f 2nd half of VIS line is present in the data subframe.

P———



P sesilied Lo Lidliiig s e ShSd Y D UUOMTIALION (/Y H-lOrmat) bytes 14 or |5 are
set to FF.

18 Indicator of grid information:

00 if no grid information is present.

OF if reference grid information is present.

19 Spare bﬂes.;:‘z—;o\b?)?\\ﬁ—f——\ —
20 Indication of scan direction.

00 if scan is S-N and E-W.
FO if scan is N-S and E-W.
OF if scan {s S-N and W-E.
FF if scan is N-S and W-E.

Normally byte 20 has the hexadecimal value 00

21-24 Spare bytes, set to 00.

5.3.4 Identification

The identification field is present in the first frame of all heading and conclusion subframes.

Byte Description

-2 Satellite indicator. The ongin of the image data contained in the transmitted format 1s
given by the satellite indicator

GOES = 0000 (hexadecimal)

METEOSAT 1 = D4E3 = MT (EBCDIC CODE)
METEOSAT 2 = D4F2 = M2 « .. )
METEOSAT n = D4Fn = Mp « .. o)

3~ 4 Year of image acquisition (e.g. 1989) coded as a binary value.

£+6 Day of vear (e.g. J46) of image aguisition coded as a binary value.



7+ 8 Nominal image time. This information s coded in binary (BCD - Binary Coded Dec-
imal) and indicates hour and minute of completion of image acquisition e.g. 0100 (slot
02), 1430 (siot 29).

9.20 As for the label in header subframee

21-32 Spare bytes, set to 00.

5.3.5 Interpretation Data

The Interpretation Data block is present in the firat four frames of each header and conclusion

su\bfr:m’_e. It consists of 1360 bytes and prosvides information on alibrmon satellite orbit, ge-

ographical correction parameters and adminisirative messages. A full description of the Interpre-
tation Data biock is given in Section ?

5.3.6 Fillers

Fillers are included in the data transmission 10 order to keep subframes to a fixed structure. They
arc as follows:

SPl = 8 bytes, all sat to 00.
SP2 = 16 bytes, all set to 00.
SP4 = 360 spare bytes, all set to 00.
SPS = 40 bytes, all set to 00.
SP6 = 8 bytes, all set to 00.

5.3.7 Grid Information

Gnd information is enclosed in cach data subframe. The n* bit of the grid information corresponds

to the n* byte of the image data of the same data subframe. The bit is set to ! if grid point d_ata

The gnid information of A-formats consists of 316 bytes (2528 bits). The first 2500 bits are the grid

information corresponding to 2500 image pixcls within the subframe. 28 spare bits are set 10 0
\___________

The gnd informatcn of B- or X-formats conusts of 158 bytes (1264 bits). The first 1250 bits rep-

resent the gnd information corresponding o the 1250 tmage pixels transrrutted within the subframe.
14 spare bits are set 1o 0.




5.4 Construction of subframes

541 Heading subframes

5.4.1.1 Heading subframes of A-format}\
The heading subframes of A-formats consist o((\S)hmcs of 364 bytes each. The structure is as
follows. "
&
e \YJ
R L T 364 bytas ---c-ccecccecainia.. /m
SYNC | ID | LABEL | SP! | IDENTIFICATION | SP2 | INTERPREIATION |
oS 3 1 24 g 32 /o | DATAT280 bytes)
SYNC | ID | INTERPRETATION DATA (360 bytes)
SYNC | ID | INTERPRETATION DATA (360 bytes)
SYNC | ID | INTERPRETATION DATA (360 bytes)
SYNC | ID | SP4 ( grany 1)
SYNC | ID | SP4
SYNC { ID | Sp4 )
SYNC | ID | SP4 .
Figure 9. lieading subframe of the A-formats.
N The heading subframe is transmitted 42 times for each A-format.
5.4.1.2 Heading subframes of B- and X-formats
f\
The heading subframes of B- and X-formats consist ofﬂjnmcs cach of 364 bytes. The structure
13 as follows:
----------------------------- 364 bytes -------cccecccsccccacoaciocann:
SYNC | ID | LABEL | sp1 IDENTIFICATION | SP2 INTERPRETATION
3 | - o 7> g DATA (287 oyes) ]
SYNC | ID | INTERPRETATION DATA (360 bytes) o
SYNC | ID | INTERPRETATION DATA (360 bytes)
SYNC | ID | INTERPRETATION DATA (360 bytes)
Figure 10. Hesding subframe of B- and X-formats.
The heading subframe 15 transmitted 84 times for B-formats and 90 times for X-formars.
~N—
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542 Data subframes

- e T J—

S '
5.4.2.1 A-forma( datasubframes

A-format data subframes consist of 8 frames« of & bytes each. The structure is as follows:

----------------------------- 364 bytes cccec-cccccccee i iiicaaan-

SYNC | ID | LABEL | SPS | DA1 A 129 bytes)
SYNC | ID | DATA (360 bytes)

SYNC | ID | DATA (360 bytes)

SYNC | ID | DATA (360 bytes)

SYNC | ID | DATA (360 bytes)

SYNC | ID | DATA (360 bytes)

SYNC | ID | DATA (360 bytes)

SYNC | ID | DATA (44 bytes) | (316 bytes) GRID

Figure 11. The Adormat data subframe.

Each A-format data subframe includes 2500 bytes of umage information. This corresponds to 2500 (
image pixels and represents either one complete line of an [R or WV image or half a line of the
image from one VIS channel (in the ATV format the VIS channel data is from one line but only I
every other pixel). {
g———\

5.4.2.2 B- and X-format data subframes

B- and X-format data subframes consist of 4 frames of 364 bytes each.

The structure is as follows:

-------------------------- 364 bytes --cccccecceiciniaaa L., [

SYNC | ID | LABEL | SP6 | DATA (328 bytes)

SYNC | ID | DATA (360 bytes)

SYNC | ID | DATA (360 bytes)

SYNC 1 ID | DATA (202 bytes) | (158 bytes) GRID

Figure 12, The B- and X-format data subframec.

Each B-format data subframe includcs 1250 bytes of tmage informauon. Thus corresponds to 1250

image pixels and represents one compiete B-format line of an IR or WV image or half a B-format
nc of an image from one VIS channc|

S4



3.4.0  LUnNULIUSION Supj rames

— T

The conclusion subframe is 2 copy of the heading subframe. The number of conclusion subframes
transrrutted is:

1 for all A-formats

for 8!, BIV, BW, BVW and X-formats;

2 for 2.a, BIVW and BYV.

5.5 Sets of data subframes

A set of data subframes fepresents one ymage line of all spectral channels included in the individual
transmussion format. A set of data subframc< therefore consists of one or a combination of the
following elements:

* one subframe of IR data:

¢ two subframes of VISs data
¢ two subframes of VISn data:
* one subframe of WV data.

* Consequently, the number of data subframes in a set of subframes varies 1n accordance with the

number of spectral channels for which information is included in the transmisssion format. The
formats include the following information:

Al, BI, XI subframe IR only

AIV, BV Subframes IR + VISs + VISn

AIW, BIW subframes IR + wv

AIVW, BIVw subframes IR + WV + VISs

AW, BW subframe WV only

AV, BY subframes VIS only (VISs + VISn)
AIVH subframes Reduced VISs + IR

X1V subframes IR + VIS

Withun the sets of subframes the data subframes from the different spectral channels are transmtted
in the sequencs

IR, VISs, VISn, wvV.



6.0 TRANSMISSION FORMATS

A list of available transmission formats s pyen 1n Sections 4 | I (A-formais), 4 |2 (B-formats) and
4.2.1 (X-formats). Examples of the conuruction of some transmission formats are shown in the
following figures. In the case where information from ane visible channel is not available. ihe in:-
formation from the other visible channel repcated in formats AV, BV, AIV and BIV.
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7.0 THE INTERPRETATION DATA BLOCK

The Interpretation Data block contains 1360 bytes and is orgamised in the following way:
1. Calibration Data (104 bytes);

2. Spacecraft Operations Data (128 bytes);

3. Imagery Data (328 bytes);

4. Admunistrative Message (800 bytes).

7.1 The Format of Integer, Logical and Real Values

Integer values (1*2, 1*4)

Two-byte and four-byte integer values are represented as 16-bit and 32-bit binary numbers respec-
tively. The first bit indicates the sign. A positive integer is represented by a 0 in the sign bit and
a binary true number representation in the remaining bits. A two’s complement with | in the sign

bit represents a negative integer. All bits contain 0's to represent zero.

Logical values (L*1)

One-byte logical values are represented as 8-bit binary numbers. A true value has | in the least

significant bit bit with all remaining bits set to 0. A false valuc has all bits set to 0.

Real values (R*4)

Real values are represented as 32-bit floating point numbers. The first bit indicates the sign  The
seven bits fcllowing the sign bit indicate the cxponent part  The mantissa consists of 24 b5 fol-
lowing the exponent part, each four bits representng a hexadecumal digit. The hexacecumai radix
point of the mantissa is to the left of the most significant mantissa digt. The exponent pari s a

number in the range 0 to 127 It represents an exponent in the range -64 to 63, after subtraction
of 64 from the actual exponent

(V]
L



Doubie precision valwes (R*8)

Doubie precision values are represented as a 64-bit floating point number. Its sign and exponent
part are similar to those described above. The mantissa consists of 56 bits following the exponent
part and has 14 hexadecimal digits, each four bits representing a digit.

sign (0 = pogitive, 1 = negative).
exponent (value obtained by adding 26

to the actual exponent).

hexadecinal mantissa part with the radix
point to the left of bit 8.

Valus = Mgn 16€Xxp.

7.2 Calibration Data

Offset Name Type | Length Content

0 BBCIIR | ASCIHI 6 BB IR count for space view calibration XXX.XXX
(XXXXXX is sent)

6 BBSDIl | AsSClI 3 Standard deviation of BB IR count for space view
calibration X. XX (XXX is sent)

9 BBCIWYV | ASCII 6 BB WY\’ count for space view calibration X XXX X X
(XXXXXX is sent)

15 BBSDIW | ASCI] k! Standard dewviation of BB WV count for space view
caiibration X. XX (XXX is sent)

18 BBIT ASCII S Temperature of ‘cold’ BB in K (only valid for nom.
inal calibration mode) XXX. XX (XXXXX is sent)

23 BB2T ASCli 5 Temperature of 'hot” BB in K in either space or
nomunal calibration mode XXX XX (XXXXX s
sent)

28 BBC2IR | ASCII 6 BB IR count for nomunal calibration mode
XXX XXX (XXXXXX is sent)




Offset Name Type Length | Content

34 BBSD2 | ASClH 3 | Standard deviation of BB IR count for nomunal caj-
ibrauon mode X XX (XXX is sent)

37 BRC2WV | ASCII 6 ’ BB WV count for nominal calibration mode

| XXX XXX (XXXXXX s sent)

43 BBSD2W | ASClI 3 Standard deviation of BB WV count for nomunal
[ cahbbrauon mode X. XX (XXX is sent)
46 TIMEI ASCII < . Timestamp for BB calibration DDDSS
1YDD =day. SS =slot)
51 CALIR ASCII < . MIFC absolute IR calibration vaiue 0.XXXXX
N XXXX is sent)
56 IRSPC ASClI : IR space count XX X (XXX 15 sent) 7
59 TIME2 ASCI < i Iimestamp for IR calibration DDDSS (DDD = Hay.
CC = ¢lot) 7
64 CALWYV | ASCH < i MILCC absolute WYV calibration value 0. XXX XX
POXNXXXX is sent)
69 wWYVYSpC ASClH 1 W space count XX.X (XXX is sent)
72 TIME)] ASCIH S [imestamp for WV calibration DD DSS
'DDD =day. SS = slot)
77 1S Spares
92 GAINS ASCII ] Gains for IR, WV, VIS] or VIS4, VIS2 or VIS3,
GiGIGwGwGvGv(G2G2 (Gains are in the range
0n-15
100 4 Spares )
Tabie 3. Interpretation data block: calibration section.

7.2.1 Description of parameters in the Calibration Section

There exist two different methods of performing a black body calibration on board the MOP series f
of satellites. They are termed ‘nomunal’ calibration and "space calibration respectively.

“Nominal calibration mode

Two black bodies exist on board the spacecraft. the first 1t known as the ‘cold’ black body and will
assume the ambicnt temperature of that pant of the radiomcter in which it is located. The secand
black body, known as the ‘hot’ biack body. will be heated to a temperature of approximateiy S(°¢<
above that of the ‘cold’ black body. In the nomunal mode of operation the ‘cold’ biack Dody 16
viewed in order to provide a reference level (DC restore level) above which the response of the oy
black body is measured. This effcctively means that the count telemetred to the ground represesits
the duference in count betweer, the hot' and cold’ black badics. The temperature of the two biack
bodies 1s expected 10 be in the range from £C 1o 183C for the cold’ black bodv and from $°C 1o
85°C for the hot' black body

Space calibration mode

In this mode use s only made of one black body. the ‘hot black bedy. However (wo OpUGNS £X18I,

the hot black body can cither be heated or can TTMain at the ambient temperature of the sateilte

s
o



In the space calibration mode the reference level is provided by the radiometer looking at the space
view in both options.

Either method can be used to perform a symultaneous black body calibration of the infrared and
water vapour channels. a the sitwation where heating is applied 1o the ‘hot’ black body the analogue
signal from the deteciors is divided by rwo for the IR calibration and by eleven for the WV calibration,
before being comverted into & comnt!

BBCIIR (BBCI1WY)

The raw black body count for the IR (W\') channel obscrved during a space mode calibration.

BBSDII (BBSDIW)

Standard deviation of the black body count for the IR (WV) channel during a space mode cali-
bration.

BBIT (BB2T)

Temperature of the cold (hot) black body in K The cold black body temperature is only valid for
the nominal calibration mode.

BBC2IR (BBC2WYV)

The raw black body count for the IR (WV) channel obscrved during a nominal mode calibration.

BBSD2! (BBSD2W)

Standard deviation of the black body count for the IR (WYV) channel duning a nominal mode cali-
bration

CALIR (CALWYV)

The absolute MIEC calibration cocTicrient for the IR (WV) channel which wnciude all adjustments

10 account for vanation of radiomeicr response . The calibration equation. as used in the MIEC.
13 for both channels:

Radiance = (count - SPC) * CAL

36




where SPC and CAL are the $pace count and cabibration cocflicient for the corresponding spectral
channe!

IRSPC (WVSPC)

Average space count for the IR (WV) spectral channels as used within the MIEC.

TIMEI

Thus parameter gives the day of the year and siot number at which the black body calibration was
performed.

TIME2

This parameter gives the day of the vear and siot number at which the IR calibration coefficient
became valid.

TIME]

Thus parameter gives the day of the year and slot number at which the WV calibration coefficient
became valid.

GAINS

On board gain settings for the different spectral channels in the order IR, WV. VIS| (VIS4). VIS2
(VIS3) The gain settings are in the range 00 - 1S,

7.3 Spacecraft Operations Data

Offset Name Type | Length Content »
104 DEGSRA | R*8 8 Right ascension attitude south in degreas T
112 DEGSDE | R*8 8 Declination attitude south in degrecs ]
120 DEGNRA| R°8 8 Right ascension nonh in degress
128 DEGNDE| R-s 8 Declinaton attitude nonth 1n degress
136 | FINATT | R-8 24 X. Y. Z of refined attitude ]
160 FARADE | R*8 16 ng.;n ascention and decbinauon of mean refinsg at-
titude
176 | NRSLOT L 4 | Number of diots for refined attitude
180 SPNDUR R*4 4 Spin duration minus nomunaj spun duration (u)
184 | FLECL Ll | Eclipse operation




Offset Name Type | Length Content
185 FLDEC Le! 1 Decontamunation .
186 FLMAN Le*] ! Manoeuvre
187 FLMODE| L*i 1 Earth/Sun mode
188 FLIR! Lei 1 IR] on
189 FLIR2 Le] ] IR2 on
190 FLWYV] L1 | WV1 on
191 FLWYV2 L*1 ] WV2on
192 FLVIS| L} ] VIS! on
193 FLVIS2 L] 1 VIS2 on -

194 FLVIS) Ll 1 VIS3 on
195 FLVIS4 L+l 1 VIS4 on
196 36 Spares for future use

Table 4.  Interpretation dats Mock: spacecralt nperations section.

7.3.1 Description of the parameters in the Spacecraft Operations Section

This section of the Interpretation Data provides information on the satellite orbit. The co-ordinate
frame used for this data is the grocentnic mean equatorial system of date 1950.0 {related to the
SPfiNg equinox in the year 1950) and often referred to a3 the y 30 co-ordinate frame. The co-ordinate
frame is an mnertial frame with its on@n at the centre of the Earth. The XY plane corresponds to
the Earth’s equatorial plane and the X-axis points in the direction of the mean vernal equinox
(1ntersection of the Earth's equatorial plane with the ecliptic plane). The Z-axis points in the di-
rection of celestial north (positive towards the star Polaris) and the Y-axis forms the third member
of the right-handed XYZ co-ordinate frame. Figure 18 shows the co-ordinate frame 550

DEGSRA

This value describes the angle between the X-axis and the vector formed by the projection of the

attitude vector (spacecraft Spin axis) onto the XY-plane. This value is mecasured during the scan-
nung of the southern horizon of the image.

DEGSDE

Thus value describes the angle between the attitude vector and s projection on the XY.plane This

angle 1s measured dunng the scanning f the *outhern honzon of the image

~—
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Figure 18. Inertial co-ordinate system y50: This co-ordinate system i3 used to describe the satellite
posiuon in space and is related 1o the Spring equino in 19%0.

DEGNRA

Thus 13 the value corresponding to DEGSR

A but measured dunng the scanning of the northern
honzon of the image.

DEGNDE

Thus 15 the vaiue corresponding to DEGSDI - Teacured Junng the scanning of the northem

honzon of the image

39



FINATT
These are the X, Y and Z components of the attitude vector (sce Figure 18) based on the refined

attitude. This is a mean of the attitude vectors over the number of siots given by NRSLOT

FARADE

Thus is a mean of the values of the nght ascension and declination over the number of siots given
by NRSLOT.

NRSLOT

This is the number of siots (nominally 48) uscd to calculate the refined attitude i.e. the number of
slots used for calculating the values of FINATT and FARADE.

SPNDUR

This time is measured during the scanning of line 1250, nominally middle of the image, and corre-
sponding to nominal radiometer position 1350. The value transmitted is the measured spin dura-

tion n us minus the nominal spin duration (6.10°us). If the satellite rotation is faster than nominal
this value will be negative.

FL"'

The vanous operation modes are indicated by a L*I value. If the value is set to | the operation
mode is active during the acquisition of the image. The flags are:

FLECL - Eclipse operation.
FLDEC . Decontamination of the radiometer
FLMAN - Spacecrat manocuvre,

FLMODE - Satellite js in Carth mode if value is 1. 1n Sun mode if value is 0.

FLIRI - IR1 on.
FLIR2 - IR2 on
FLWA L. WV op
FLWV2 . w2 on.
FLVIS| . vis) on

an




M

FLVISZ - ViS2 on
FLVIS3 - VIS on.

FLVIS4 - VIS4 on.

7.4 Imagery Data

Offset Name Type

Length

Content

232 IMSTAT Ll

16

Image status

! Honzon analysis performed

2 Spin speed fit

3 Orbit offset vector fit

4 Pixel sampling rate fit

5 Attitude refinement
interation based on
horizon results

6 Spare

7 Spare

8 Calculation of deformation
vector field

9 Completion of geometrical
processing

10 Completion of rectification

Il Completion of amplitude
processing

12-16 Spare

248 LIMHOR [*2

24

Southemn line, ist/last pixel
Northern line, Ist/last pixel
Cast pixel, south/north line
West pixel. south/north line

272 SATDIS R*8

Distance. sateilite to earth centre

280 SORBOT R*8

X. Y. Z components of orbit offset vector in
nomunal umage frame when scannung southiemn ho-
nzon

304 NORBOF R*8

X, Y. Z components of orbit offset vector tn
norrunai image frame when scanning northern ho-
rnzon

328 XDDIFM R*4

Maximum deformation difference X-componerit
within column

332 YDDIFM Re4

Maximum deformation differcnce Y-component
within column

336 XSCM R*4

Maxumum deformation difference X-componeni
within lines

340 YSCM R*4

Maxmum deiormation difference Y-comporant
*ithun lines

e CONDS Ll

o

Image conditions

! Earth within ficld of view
N east west

2 Earth within field of view
1 seuth nonrh

Y East west honzon imuts
within predicted margin

4 South. north horzon limuts
*ithin predicted margn




Offset Name Type | Length | Content

348 LOWDYN [*2 § lowest non-zero count in
hustogram (-1 is off)

IR1°2. VIS1/4, VIS2/3. WV1/2)
156 HIGDYN 1*2 & | Ifighcst non-zero count in

histogram (-1 is off)
(1R1 2. VISIi/4, VIS2/3, WV1/2)

364 MVIS! R4 4 Mcan value of VISI/VIS4
368 MVIS2 R4 4 r Mcar value of VIS2/VIS3
372 SNNOM Re*4 14 \ignal 10 noise ratio

—- —

1N ANJCe comers
1R1 2 VISI/4, VISY3, WV1/2)

388 | SNNLIN 1°4 4| “umher of lines used to calculate SNNOM
392 SNREP R*4 1A S N\ ratios eastern part

‘IR 2. VISi/4, VIS2/3, WV1/2)
408 SNRWP R*4 e N N rauos western part

(R1 2 VIS|/4, VIS2/3, WV1/2)
424 SWMNEP R*4 16 Mean noisc count eastern part

(IR12, VISIi/4, VIS2/3, WV1/2)
440 SWMNWP R4 ) Mean noise count western pan

(IR1/2, VIS1/4, VIS2/3, WV1/2)
456 SNMXEP 1°2 ] Maxumum space count eastern part

(1IR1/2, VIS1/4. VIS2/3, WV1/2)
464 SNMXwp 1¢2 8 Maumum space count western

(IR1/2, VIS1/4, VIS/3, WV 1/2)
472 88 Spare for future use

Table 5. Interpretation data Mock: imagery data section.

7.4.1 Description of parameters in the Imagery Section

These data are produced during image processing. The user is provided with information on the
level of image processing performed, location of the image frame. deformation parameters and a
summary of the results from image amplitude analysis processing.

IMSTAT

These data are represented by 16 1.*1 valucs which are set 1o ] if the corresponding proccssing was
succesfully completed  The sixteen bytes are dedicated as follows:

I Honzon analyvsis rformed
) pe

2 Spin speed fit

(O%]

Orbi. offset vector fit

n

Pixel sampling rate fit




5 Atuitude refinement iterat,on based on honzon results

6 Automatic landmark regstration.

7 Actual image frame movement fit based on landmark resuits
8 Calculation of deformation vector field.

9 Completion of geometrical processing.

10 Compiletion of rectification.

Il Compietion of amplitude processing.

12- 16 Spare.

LIMHOR

The group of twelve values in LIMHOR indicate the position of the Farth as seen during the

scanrung of the image. The positions to which the individual parameters refer are shown in Figure
19.

| Southern line: The number of the first scan line containing Earth information.

2 First pixel: The column of the first detected pixel in the first line containing Earth infor-
mation.

3 Last pixel: As above, but the column of the last detected Canh ptxel 1n the line.
4 Northern itne: The number of the last scan line contairung Farth information.

5 First pixel: The column of the first detected pixel in the last line containing Earth infor-

mation.

6 last pixel: As above, but the column of the last detected Farth pixel in the line.
7 East pixel: The right most pixel (column number) in the image.

8 South line: Number of the first scan line containg the right most pixel.

9 North line: Number of the last <can line contairung the right most pixel.

10 West pixel: The left mo<t © 1. <o.umn number) in the unage.

I South line: Number of the “ru1 <can iine containing the left most prxel.

I2 North line: Number of the last <can iine containing the left most pixel.
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Figure 19, mmdmm..mmm.

SATDIS

This double precision value indicates the distance of the satellite 10 the Earth centre in kilometres
at the time of scanning the Earth's centre.

SORBOF, NORBOF

These values indicate the level of changes 10 the image during image geometry corrections. For the
descniption of the image geometry the following set nf co-ordinate systems is used:

The nominai image frame (NIT) with origin at the nominal sateilite position N, Xn-axis
pointing towards the Carth centre. Zn-axs pointing northwards, parallel with the Earth's axis
of rotation with Zn = 0 being the equatonal plane.

The actual image frame (AIF) wath ongin at the momentary satellite postion S. Xa-ams
pownting towards the Earth. Za-aus conciding with the att:-:de vector t° and the Eanh s

centre always being in the plane Ya=0 Generally this frame 13 moving with each scan step
of the radiometer

Note: The subscnpts 'a and 'n refer 1o AIT and NIF, respectively.
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Co-ordinate «ystem uscd 1o describe image deformation.:

the planes Ya =0 and Yn=0



The principle idea of the image geometry model 1s to adjust the actual image frame at the position
of the southemn (northern) hornizon limit scan and to ¢xpress its movement (offset vector and Cardan
angies) with respect to the nominal image frame as functions of the radiometer scan sep. Conser-
vation of angular momentum of the spacecraft (except during manoeuvres) is used for determining
an approxmate mean attitude vector as starting pount for an iterative attitude refinement procedure
per image.

Since infrared radiation differs significantly at all iwnes from thermal noise coming from spece, even
at the polar caps of the Earth, the southern and northern horizon scan kmits can sasily be extracted
from the infrared image. In order to get these pomtions accurate 10 a part of a pixal a parabola arc
is fitted to the horizons. The radiation threshold value defining the horizon and apparent radius
of the Earth are adjustable parametens in order 1o compensate for the thickness of the atmospbere.
Figure 20 illustrates the co-ordinate systems for the description of image deformations. The values
px, py and pz correspond to the X, Y, Z values in SORBOF, NORBOF.

XDDIFM, YDDIFM, XSCM, YSCM

actual

nominal

Fregure 21 Maximum deformatinn differences (XDDIFM, YDDIFM, XSCM. YSCM).




Information on the deformation of the umage 1s produced on a grid of 26 lines by 26 columns and

the actual image is compared with the nominal reference 1mage (sce Figure 21)  The maximum

differences measured on the 26 x 26 gnid are gven in the above parameters

CONDS

The first two logical values are set TRUE. when the Earth was n the field of view duning scanning.
The first logical byte is set TRUE for E. W scanning, the sccond is set TRUE for N.§ scanning
Bytes 3 and 4 are sct . TRUL. when the scanned Farth image was within + - 3 pixels from the
predicted values (see Figure 22).

LOWDYN (HIGDYN)

LOWDYN (HIGDYN) indicates the lowest (highest) non-7cro count in the histogram for [R 1 or
IR2. VISI or VIS4, VIS2 or VIS3, WV or WV2. in that order. If the channei is not active the
value 1s set to -1

MVIS1 (MVIS2)

Represents the mean value of | trage pixels, including space. for the VIS], VIS4 (VIS2/VISI) spec-
tral channels.

The four parameters given above provide information which could be used for image enhancement
tn order to make use of the full dynamic range of hard copy recorders or display units.

SNNOM, SNNLIN, SNREP, SNRWP. SWMNEP, SWMNWP, SNMXEP, SNMXWP

These parameters provide information on the quality of the radiometnic performance dunng scan-

aing. For each channcl the pirel values in space at the four comners of the image are analysed to
deterrmune the noise level.

The signal to noise ratio is caiculated according to the following formula:

285~ 0,

S/IN =
1%
((\oue"*,—l.J‘

'
D

where the offset (0,). effectively the mean count in space and the noise, cffectively the stancard

Jeviation of the count tn space. are caiculated rem
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Figere 22.
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pradicted values -

actual—

Image conditions (CONDS).

image frame

—nominal

CONDS :
1: .FALSE.
2 : .FALSE.

image frame

CONDS :

: .TRUE.
: .TRUE.
: FALSE.
: .TRUE.
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where K is the pixel value, F, is the hustogram of the spacc comers. F(K) is the number of pizels
with value K and W, is the total number of pixels under consideration. Thus calculation of the signal
to noise ratio includes all the quantisation noise and can be considered to be the most pessimustic

SiN ratio. A more optumustic value would be given by’

255 - UY

SN (opy) = Notse

In reality the true value will be somcwhere between these two values.

SNNOM: contains the signal-to-notse ratios in the space comers for [R1 or IR2. VISI or
VIS4, VIS2 or VIS3. WV or WV2

SNNLIN: contains the number of lines used 1o calculate SNNOM

SNREP (SNRWP): gives the S/N ratios for the eastern (western) space comers of the image
for IR! or IR2, VISi or VIS4, VIS2 or VISI. WV or WV2.

SWMNEP (SWMNWP): gves the mean count of the eastern (western) space comers of the
tmage for [R1 or [R?, VISI or VIS4, VIS2 or VISI WV| or WV2

SNMXEP (SNMXWP): gives the maxumum space count of the eastern (western) space cor-
ners of the image for IR1 or IR2, VISi or VIS2 VIS or VISI. WV or WV2,

7.5 Administrative messages

Offset Name Type | Length | Content
560 ADMMSQG ASCII 800 ¢ N siarar oo mcessage

Table 6. Interpretation data binck: adminisirative ~ricage fnemat.
Up to 800 ASCII characters can he present = -0 o~ ~oranve message. ['hese are used 10 :nform
users about changes or disruptions to thc = =~ . N OSAT operations The messages ars
marked with a senal number which consicte »t 1oz rar aad month of issue and a sequence number

indicating the number of the mes<age within the n nin

§a
£



8.0 METEOSAT DISSEMINATION
SCHEDULE

METEOSAT Iissemination Scheduices st all formats disseminated from METEOSAT for recep-
tion by PDUS and SDUS (Sccondary Data User Station used for receiving WEFAX formats),
An example of such a scheduic. which can be provided to users on request to EL/METSAT, is
shown in Figure 23.

The spacecraft has two dedicated disscmunation channels which can be used for both analogue and
digital transmissions. Commcncing with the start of operations with METEQSAT-4, on !9 June
1989, all digital dissemination formats (A. B and X-formats) will be transmitted on Channel A2
(1694.5 MHz). Existing users should note that this is a change to the previous policy under -hich
digital data formats were transmitted on Channel Al (1691.0 MHz). Channel A2 also includes ali
GOES WEFAX transmissions from CMS [ annion, some METT.OSAT formats ana iransmissions
of processed data e.g. the Cloud Top llcight product and a small number of weather chans
Channel Al is dedicated to the dissemination of METEQSAT WEFAX unages. in addition, ad-
mirustrative messages and test patterns arc transmitted at regular intervals throughout the day in
WEFAX format on both channels.

In order to standardise the start time of individual formats. four minute transmission slots are used.
Formats start at the nomunal times of 11 + 02, Il + 06, I1 + 10 etc.. with the actual transmission
scheduled to commence a few scconds after these nominal times. High Resolution formats may
occupy between one (DBI-format) and six (AV-format) of these transmission slots. The forrats do
not precisely occupy the total time allocated for their transmission and on Channe! A2 there 15 no
uplink in the gap between the cnd of one 1R format transmistion and the start of the next ume
slot. The situation is different on Channcl Al. where gaps between WEFAX formats are used for

the retransmussion of messages from Data Coliection Platforms (DCP)



L1

— -
. r o e r

LR S B B S S

-
o

EFrStiEYEENEiGen

10

-
-

EyYsen

&

e

Se

TR V1 S IR BV} R T VP | v | 2w v | 1wt I 2147 |
| CHAT : CRAZ | CMA1 : CHA2 | CMAY : CUWA2 | Ot M|m1:w|m1:w|m1:wlm1;w|
T serene | eereerenens | eeen- PRSI foeeraetenns | eececgennas }oeee-- goencs joeeee- foeees foreees teeens | -
(€3 47: | |8 11:F 21Cm 17: 18 B:¢ ™ 2mra 4| 38: | SoEFA |
I jete 0 | ] “fcTw 0: | ¥ CTK g g 124 S FL B |
02 4&B8:81v 48|02  1BIV 4|02 12:3IW12(02 19:81W18102 26:81MR24 (02 30:81W30402 36:81N36102 42:31v &2
101 4a: jor 6 je02 12: jce2 18: 1C82 24: |co2 30: 101 3é: 101 &2: |
[O3 &8:A1 48|03 6:Al  4]CU3 12:AIVNI21C33 18:a1viI ) c 20:AIVIQ4ICTT 30:AI1VMG0(03  34:a! 4103 2:al 42
Do 48:% = |6 6t eo1 12:0 (o1 Wt o1 e epy 3p.e “I94 3e:  epe (2:¢ .
jos  &8: o5 e 183 12: o3 te:c sy u:e  ejpy 3g;e *los  34: o8 a2 I
D6 4&8:DTOTLB|Dé  6:9TOT )04 12:0T0712104 18:010718104 241010724 |04 30:07T0T30 |De 36:070T34 |06 42:0T07142
{o7 4&B:LY  Y[B7  6rLY 7|08 12:LY 13405 V8:iv 1910 MY BIoS 30T 31|07 4.y I7ier v (3
{08 &B:ETOTABIDS  :670T 4|06 12:€70T12106 18:CT0118/06 26:CTOT24 {06 30:CTOT30(08 3¢:£TOT34 |08 Q:0rore2
|82 1:B1¥ 1102 781w 7102 13:M1v 1302 ‘®-aiv 19102 3S:41v 3|62 3vislv 382 37:aiv 37102 A3:8tv [\ ]
109  1:a 1|eY  Tir 7ICOR 13:Lk 131052 19 veic2 3:12 3R 3R N I 7 S:x 3
{61 1:Al 101 T:al )O3 13:alvmi3djcas TO:AIVNINICTS 25 A1vidS |CUS JNAMOI 01 371 BTIRY 43:al 3
63  V:=  elp3 7 “jCD 13:= 1 AL “ICD B:*  oc Ige *183 37:¢ w3 3. |
| | : |c® 13:= cIEw 19 *ICD B:e olemw 3110wy H | ]
| e | ot | 07yt | e | 93 | s | w:wr | 2w |
|m1:m|m1;m2[m1:ca&|m|:cautmnunlnnmlnnwlam:mu
s reeeeseena. | eeeee feeees foooanazennn. R } eeveegeneas | sececgecen. [ EETPPR tesecs | seeeesoean. | -
] S ST Xl 7]C%0 131X 13§ WXL 19019 28 | t ] sRPA 8| X1 43
] : | : | : ] : i : ] H | e : ]
182 2:31v 2182 B:01v 8IB2 14:BIW14[D2 20:81W20(02 26:01Wab |02 R:21M82182 38:81M38(02 w:mly &b |
jor 2: jov 8: jea2 1%: jcs2 20: jco 28: [--3 - " 38 o1 &&: |
103 2:a1 2103 sl gjem3 16:AIVRI4|CO3 20:41VNQ0({C03 20:A1VEDS O3 32:AIVS2{03  38:a! BB Al &)
| . LA B “oT 4:e =187 20:» °187 2:®  =jp7 320 gy 38:- o : "
| : e s: o8 v4:e “108 20:4 o 28:° sipg 32:e 2 »: | : ]
| A 2E3 S:aN 8109 YeiAN 14(D9 20:aw 20009 20:X1VES |09 R:1v31 |13 38:4x1v37| M e
| ¥ e g e03 Wi ejp3 20:4  sjp3 24:e *103 X0 sk 38:e e LY
| : s 8 | : | : | : | s |5 38 | : |
192 3:81v 3102  #:81v 9102 1S:m1v 15{02 21:81v 21102 2T:81v 27102 X3:8tv 33|02 Ie:siv W02 (5:81v 45|
o1 3 o1 o 1602 15: {eg2 21: ek 27:2 3)c2 B2 3o W2 I s {
(63 3:a1 3j03  #:ar  9fcm 15:A1VN15|Ca3 21:A1vN21 003 I7:A1VIQT7|CO3 X3:AIMG3 |03 IWral Pip3 4S:a1 &S
| . -"‘ [ 20 ] [N .. -l .. o' e l' 1® l'u »: .' . -’
| €7 9 |68 15:e *i03 2%:e *jo3 27:e “j03 X3:e |7 W | : |
| e2:u7 | 051y | o8:vr | 1 | s%:ur | 7w - JET | T:ut |
:cm:ouz|cw:mz|m1:cuz|cw:Mlma:m[m1:mim1:w|m1:wl
C RPN T | IR TR | eemeereenn. TP SR foeceoosmenes | ECEETE P Ia | eonn- teeeen [EE R SR | -
| MEFA YIES 9 jc10 1S:uEra 3jc0 21: jetw 27: jC1o B IBiE8 MW:aw M| : |
| il |1ty 9 |CD 18: e 2%: = 27: | 33:e “|E? MW:- * : |
102 4:81w (D2 10:41w 10|02 10:81W14102 22:31M22102 28:81n@8 (02 34181402 40:8IV W0ID2 wh:BIv ié|
81 4 joy 10: |es2 ve: jes2 2: |coR 28: 1O 34 jor  &9: 101 &4: |
103 4:a1 403 10:a1 10jcO3 VOIAIVHI6|CO3 22:A1WQ22{CO3 28:A1VI2S|CO3 34:AIWIO4 (B3 40:A1 0103 b:al bl
! . | ) "D 1e: *icd 22:- D 28:e D 34 *f :o | ;o s
! | |ceD 18:e o e ojCid 28:° s ] o ] : |
i | ] : I | ! | I : !
| : ! : ! : ! | : l [ : ! : !
[TEST Q:ADMING!ADMING: TESTY OITEST 0:A0MIN0|ADNINO:TEST 0TEST O:AOMINO|ADMIND: TESTY o(Test 0:AD® 10 la0m1NQ: TEST 0!
152 S:81w 5102 11:81w 1102 17:81v 17102 D:atv ez 29:81v 29|02 3%:31v 33|02 41 :8iw 1102 47:8Iw 47!
ey 5 oy 11 682 17: €02 W:av Bicoe 2 o1 3S: jot 41 oy &7 |
183 S:at 83 11.ap 111C03 17:Alvu17iCaY 23:» *1CQ3 29:41VN29103  3S:Al 35|03 41:af 1103 47:a1 47y
! . g1 1. “IC30 17:- *fgY 23:- "{CS0 29: “IEY 3XS:e | e “lEY W7 -
€2 1 |Cad 17: “1E2 v eicad 29:0  eggy 33 | €2 47 i
SOME FORWATS ARE SUB.E1 T SUPRESEION DUE TO SEASOMAL BOERILLUNINAT O

Figure 23. F.xample of the METFOSA | Dissemination Schedule




8.1 Key to the METEOSAT Dissemination Schedule
The following notes provide information on interpreting the dissemination schedule.
SCHEDULE NUMBER

The schedule number is in the form Sy Y VMMCNN

YY = ymsar of introduction.
¥4 = month of introduction.

C = satellite indicator (= M).
NN

number of schedule introduced

in this month.

Revised schedules are distributed to u<ers in advance of their date of validity and are also announced
by admunistrative message.

COLUMN HEADINGS
- CH Al is the METEOSA] dissermination channel at 1691.0 MHz.
- CH A2 is the METEOSAT dissermination channel at 1694.5 MHy.
- HH is the hour during which the transmission commences.

ROW HEADINGS

- MM gves the minute of the hour at which the transmission wil] commence.

TABLE ENTRIES

These entnes indicate the format type and slot number of the image disseminated. From this in-
formation the user can determine the area of the image. the spectral channels and the end time of

the umage to be disseminated. The siot number s amply rclated to to the end time of the 1mage
as follows:

slot 24 = image ending near to 1200 UTC.

slot 39 = ir~age ending near to 1930 UTC.

1.2 the slot number 15 twice the cr me ~7 the image 1 hours (LTCS

The formats transmutted from CMS 1 annion are all prefixed with an 'L For digtal data formats
the first letter indicates the area of the format and the following letters the channels to be dissem-

inated. 1n accordance with the descupions weet, i Section 4 of this document. Siots contauuny

wn
[P



the entry TEST' indicate the transmussion of a test pattern, those with the entry 'ADMIN’
the transmission of an administrative message. both in WEFAX format.

Exampies

AV 18 = full resolution visible image of the fy]]
disk as seen by METEOSAT for slot 18.

BIVW 32 = infrared Plus visible plus water veapour image

of the European and North Atlantic area for
slot 32.

LXI 19 = infrared image of area 'X' as seen by the GOES-E
Spacecraft for slot 19.

8.2 Availabiliry of High Resolution Sormats

HR formats are distributed at regular intervals throughout the day in accordance with the dissern-
ination schedule agreed with EUMETSAT  The dissemnination schedule introduced on 19 June

Users should note thay i an image(s) is not available for dissemination, then the

most recenty
available image in the sequence siot-/, sjot.

2. slot-3, will be disseminated in its place.

indicate
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9.0 TECHNICAL SPECIFICATION OF A
PRIMARY DATA USER STATION (PDUS)

The basic components of a PDUS are the ground station and the image handling system. The es.
sential elements of the ground station are an antenna. low noise amplifier, down converter, receiver,
demodulator and bit and frame synchrorusers The iMage handling system varies according to the
requirements of each individual user but wu) requure at least a computer and magnetic storage de-
vice, typically this could be either digtal tape decks or Winchester disks with a minimum storage
capability of 80 megabytes. Some possible options which may be required are:

¢ Colour image display:;

¢  High resolution hardcopy recorder:

* Link to a larger computer system for image processing;
®  Video recorder.

An example of 2 PDUS configuration is shown in Figure 24
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Figure 24. Binck diagram of o typical PDL S

5S



9.1 PDUS System Recommendations

The following PDUS system recommendations specifications are intended

as guidelines for pro-
spective users, however they are not compicte unce a PDUS will depend on

user requirements and
location of the station. If further advice 1« required the user may consult EUMETSAT

The antenna must be suitable for operation in the 1.7 Gliz band: a
with a diameter of 4.5 m 13 recommended The receiver consists of a
more down converters and the demodulator

front-fed parabolic reflector
low noise front-end, one or

The sclection of the input frequency of the receiver
has to be made by the user but typically a frequency of 135 M1z is suitable. Since the possibility

eusts that HR dissemination may take place on either of the two METEOSAT dissemination

channels it may be advantageous to forscc two switchable input frequencies. The recommended

bandwidth of the receiver is | M1z and the demodulator output will be 8 PCM signal with a bit
rate of 166.66 kbits/s.

Bit synchronisers with bit rates from 100 bits s to S Mbits/s and frame synchronisers with word

lengths of 8 to 24 bits and frame lengths of 4 10 256 words arc commonly available; the selection
of the word length will depend on the computer to be used.

The recommended G/T ratio for a PDUS 1s 10.5d8.X-": this figure can be realised with different

system concepts. For instance, the use of a hugh quality antenna with a diameter of 4.5 m (antenna
gain 33 dB) permits the use of a jow cost tr

ansistor amplifier with a noise figure of approximately
100 K.

Modulation specifications are as follows:

Modulation PCM (SP-L)/PM
Index 1.2 rad +/- 5%
Bit rate 166.66 kbits/s
RF/F 660 Hz

Min. signal to noise
ratio (C/No) for
receiver 67.0 dBHz
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For further information please contact

The Director

EUMETSAT

Am Elfengrund 45§

D-6100 Darmstadt-Eberstadt
Federal Republic of Germany

Telephone: National (06151) 53%2-0,
International + 49 6151 5392-¢

Telex: 4 197 335 emet d

Fax: National (06151) 53 92 25,
International + 49 6151 53 92 25



